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Welding Sequence in Shipbuilding 


By Milton Forman 
Expansion in Ship Welding ~_ : 
v + 
4 — NBOAR 
nresent war against Fascism and Aggressio1 FTV A kri \CoCN ar a <— 
nlaced a tremendous responsibility « t ; / 
a , , : ; . . : ML / ‘ 
building industry and parti ularly the wi “ Ni IA — 
| , | \/FZ WAS =" 
it The need for the more rapid buildi rf rx F;: 
placed befor those ictive in the field Phat nS i ia \ Pe \ 
ility was accepted by them and the propos a ; - 
ships was fulfilled and overfulfilled. In thi Y 
te to build ships, welding progressed by lea TAIL OF J 
The shortcomings and mistakes, which 11 
‘ N§OAR 
imes would not present themselves very shary ‘ b 
ld be solved and corrected in due time, became ry" ra a-7 08 
nd called for immediate solution. The problen ‘ we : 
. . . . f € ? 6) 
ed not for an individual yard competing wit! TBOARE 4 & on 2 ee 
rds, but as one to be solved by all shipbuildet BALK CHIPPING RED 
; . SEQUENCE OF WELDING PASSE 
onsible leaders in the ship welding field tackk - 
ed most of these proble ms. The most dramati Fig. 2—Bevel Design for | In. Platir 
. ‘7 " W ane 
on of these shortcomings, of course, is expressed ae 
ures and all forms of distortion. 
practices have been thoroughly examined , , ; “+ 
"PE ) . Peacetime will find that the shipbu 
tematized. Proper welding sequences have been , ose 
, , :: well prepared to continue the buildi f finer at 
ped and the science of welding has been brought , 
. ; as ronger ships 
yafiner point. In this sense, we can be thankfu ; 
spurt and rapid development that this war o ; : 
ht to the welding field Scope of Welding Engineering 
ed before an 8 1444 Meetings oledo Sectior A ‘ 
Engineer, Toledo Ship ng Co Our experience has shown that 1 rder t mdluee 
welded ships of the highest quality, the f W must 
he done 





l \ proj 


per and carefully prepared weld: ence 








has to be prepared 
he practical methods of carrying out tl weld 
4 que .1CC have to be cle arly ce fined and prope rl pplied 
he sequence and good welding practi e to 
come the property of, first, the superv: 
the welders themselves 








In the past, a job was turned over for with the 
words, ‘Do It Now, it has to be 
ind the reasons must be clear if it is t iter 




























Welding Sequence and Production 





Che production schedule for the completion of the job 
can and should be a factor in deciding the welding se 
quence. I believe that by this time we are aware that 
there may be two or more adequate welding sequences 
for one job, and one could use more welders and could be 
divided into more than one unit of operations, dependent 
upon the time needed to complete the job and the num- 
ber of fitters and welders available 












Sequence for ‘‘Mackinaw” 



















In relation to the above, I want to point out the spe 
cific application of a welding sequence to a rather com- 
plex type of ship such as the heavy ice breaker ‘‘Mack 
inaw’’ which we are building here at the Toledo Ship- 





Firs& 
building Co. The shell plating varies from 1%/s-in. plat weep 
ing to 1°/s-in. plating. The frames are 16 in. apart : “S 
The longitudinal members are few. : 
A detailed fabrication, erection and welding sequenc: Fig. 4— Welding Sequence for Typical Sloy 
was prepared for the construction of the ship ) Weld} i aa i N 
In approaching the job, it was immediately evident weld method 
that the design lent itself very well to large preassembled b) Weld N 








Detailed prints were prepared illustrating 
designs and the manner 1n which welding was t 





Shell Plating 





[he shell butt joints were designed to 
beveled, using a shoulder */), in. below the ce 
Chree layers of beads would be welded so 
would be an equal amount of metal above a 
the central axis of the plating. The outboard 
be backchipped and two passes deposited. | 
















Fig. 3—Welding Sequence for Typical Innerbottom 
a) Weld No. 1, frames to vertical keel using 





1 skip-weld method 








b) Weld No. 2, frames to longitudinal girder No. 1, using ski welding was to progress equally on both inl 
weld method. outboard sides of the plating so that the complet 

/ | a ] # r 4 ios 4 e 

(c) Weld N 3 frames to tank top using eld t would be true to the molded line. If the platn 
starting at vertic ae odre + utbo . . i ; ‘ 
staring 4 rical Keel sre | a to distort in one direction or the other, peening 
« 4 and 5 as encountered between frames , : . 

(d) When welding is completed, weld here be used on the side at which the contraction 
longitudinal No. 1 meets tank top. Start i posited metal was acting to distort the jomt aw 





progressing forward and aft. 





the molded line, and more metal would be dep 
the opposite side. When the joint was brou 
sections. In addition, the use of these large pre- into proper position, the welding would progress « 
assembled sections would not only help speed production, on both sides again. (See Fig. 2 for beveled cd 
but also would help cut to a minimum locked-up stresses the sequence of depositing the beads. 

in the final structure. 

Ihe entire sequence was prepared in a very detailed 
fashion. It divided the ship into thirty-three berths and 
a sequence was prepared for each berth. This included: 
1. The size and character of the preassembled sections, 2 
The method of fitting and welding of all the component 
parts of these sections, 3. The order of erection (Fig. 1), 
4. Detailed instructions on strongbacking for the heavy 
plating, 5. Detailed instructions on welding each pre 
assembled unit, 6. The welding of these sections on the 
hull. 

The basic rules that were to be followed in welding 
were 























|. All boundaries were to be left free until all possible 
contraction had already taken place ' 

2. All welding was to be completed as encountered. 
3. All welding was to be either backstepped, skip 
welded or wandered 















+. All welding would be done with stringer beads Fig. 5—Manner of Fitting Innerbottoms on Sla! 
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Fig. 8—Welding Sequence for “C” Strake Midshiy 

Plating C” Strake Frames 93 to 141 otart 
' : 

Looking Inboard 








.. 6 Welding Sequence for Typical Berth. Berth 2—-Look 
+ Forward. Port Side Shown—Starboard Similar and Oppo 
Weld Nos. 5 through 10 Are to Be Made Simultaneously 
in Berths 1 and 2 
y mnlated thr hh + y 
+ + ire De ] Al NBOARC 
sc of the heavy plating, the usual metho 
the plating to the framing was impractical 
mnad the c} ) no ,and inely ’ 
i s built nd th hell plating up to and 1n ludit g ouTBOARE 
; strake was set and welded to contorm to the K » 
line Chen the erection ot the internal structurs (om 
egin. DETAIL OF JOINT 
hell plating was joined in the following mannet 
vers butts of the flat keel would be welded first INBOARD 
to make the flat keel one unit so that it corre \ so / 
in length at least to the berth being welde foie 2? por insnn 
P ’ nia 1 ‘ 1 Se oe / ce e) os al 
' verse Dutts of the \ Strake were then we f \ / een 36-11-4813 — 17-18-19 


luded trom fou 


ur to hve piates IOT i M1rLil \ a ee 
‘ . . 9 ' , 1 se @ 10-14-15 -l¢ 20-2'-22 ve Orr 7" es 
defined as including two majorstructural water ro” \ =? 7 Fo nia . 
he * f, on 2 - roc : 


ull he ads 


let ; } +}, a. Sh ae a : inn 











SHIPBUILDING 





SEQUENCE IN 

















\ll welding to be don 


























tringer beads 

\ll beads to bx backstepped, ym 
maximum 14 1n eg 5" 

Each bead to be completed to 
end of plate before each . : a 
following bead is welded 

Minimum of four passes to be 4 San oe 

welded inboard _ befor 3 
backchipping r] 

\ll backchipping to be carric ~ 





to clean metal at all points 
\ll butts to be checked so 
that they are faired up 
properly at all points befor« 





Fig. 10—Welding Sequence for Typical After-Bulkhead 
welding. 
r \ll butts to be ‘hecked : | 
periodically with a proper 
template for distortion, to 
guarantee that plates follow 
the correct curvature when 
welding is completed. : 
S \ll slag to be thoroughly , : 
cleaned from weld before 
following bead is deposited 
) Plates to be left free t 
move for weld contractio1 
Strongbacks not to be 
tacked to more than one shell plate toms included tank top plating, vertical k 
() All shell plates are to be fitted for fairness wit! tudinal girder No. 1, and framing Che tan! 
inboard side as the flush side butts were completely welded first in a specia 


which conformed with the design of the plati 

the vertical keel, frames and longitudinal 
The preassembled sections were built on a fitting slab placed in their proper place 

in the following mannet Let us use the typical inne 

bottoms as an example Che material in the innerbot do 


ry h) 
Freassemot, 


} 


ne at one time without the continuous chat 


























Fig. 11--Welding Sequence and Beveled Design—Boss Plating 
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Chen, in ordet 
down the welding so that all the vertical weldin 
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1 
ni 
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m to down-hand rod as the welding progressed fron 
frame to the other, the vertical welding was com 
hirst. Skip weld method was used. All welding 


tarted at the center frame and progressed forward and STEP I : 
lhe welding on the vertical keel slightly precede: ~ 
welding on the longitudinal girder No. 1. After all 


ertical welding was complete, the framing and the 
were finally adjusted to the tank tops and tacked 
velders changed to down-hand rod and welded the 
ture to the tank top in a manner similar to that 
ribed above. The longitudinal members were a —. } 
ito the tank top as encountered between frames 
| care was taken in welding the watertight boun 


" 


see Figs. 3, 4 and 5). 





rection and Weldin 


r the “‘A’’ and “‘B strakes of this heavy, rigid . 
lating were completely welded to each other, 
ructure in the berth was erected including the two 

ds and the second deck. First the innerbotton 


7 


elded to the slope tanks in the proper sequence Fig. 13-—-We 





SEQUENCE IN SHIPBUILDING 








Welding Sequence for Forward 


Shaft Tube 3c 
(a) V rt ana starboa - x 
/ OVTBOARD 
J 
_—— OE "“N 
e) | te TYPE JOINT Butt * 2) 
oe 
NS 5. Vid 
, —_ fy 200 
began at the midship’s bulkhead and WWE _ FSW 3-17 1B IS | 
progressed simultaneously forward ony ye ng ae 
and aft, port and starboard, using gy Hil 
the skip-weld and backstep methods SEQUENCE OF WELD» 
"ike . . ' PASSES 
completing all longitudinal welding as 
encountered. Note that the intent of 
this sequence is to allow all welding 
to take place in an unrestricted man 
ner so that there be very little pull 
on the bulkheads as a result of the BEARIAC 2 
>! LAR < 
contraction and no locked-up stresses WELDING 
developed on the shell while the in 
ternal structures were being welded 
to each other This welding pro 
ceeds in the forward and after berths 
Fig. 15—-Forward Shaft Tube Complete Fig. 16—Rudder in Process 
Note that completed job left tube precisely round. 











‘Fig. 17 Bulkhead — Fitted to Shell Fig. 18—"“A” Strake of 1° 
Note that curvature of shell plat ting after welding has been com Note that they must be br 
pleted must conform with the molded line of the bulkhead since with template before weldir 


adjustment of bulkhead . » shell must be 
of the impracticability 


4 
to bulkhead 
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kept to a minim 
id inadvisability o 





im be ulter welding is complete 


ig heavy plating he 


>ause 


was comy iste. 
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NO AF 
FWEC 
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Int ) perfec 
gins a 
emplate shx 


DETAIL 


BEARING Rint 


OF Wy 


of Being Built 


wn 


t position t 
i they must 
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rer 


here us 





s-In. Plating Being Fitted on 5! 
yught 


e 





pean SPY WEN at 






























re made dae ede a 










Fig. 19—Innerbottom Being Erected on Shell 
t innerbottom must fit this heavy shell very well without 
e fairing up if major stresses are to be 






imilar manner, progressing at all times toward the 
. en ends (see Fig. 7). 
\fter the above was completed, the 15/s-in % 
ike was erected and welded. Special care had to bs 
ken that the frames were not tacked to the “C’’ strake 
while the shell butts (see Fig. 8) were being welded; and 
xcess had to be left on every fourth transverse plate to 
unt for contraction of the butt welding. The frames 
vere then welded to the “‘C’’ strake in a similar manner 
the other framing with the exception that all welding 
tarted at the second deck and was backstepped, pro 
sressing downward, toward the longitudinal girder No. 2. 
he above is the welding sequence for Berth 1. There 
thirty-two more berths in the ship, some are mort 
mplex, some are less complex. They are erected and 
velded with the same basic principles applied 
Specific instructions and sequence were prepared for 
ery particular job such as the bulkheads, shaft tubes 


boss plating, rudder, etc. (see Figs. 10-12, 14-16) 


Welding Sequence to Be Properly Executed 


Che best welding sequence, if it remains on paper and 
it is not properly executed, 1s as good as none at all 
he welding engineer and supervisor must be alert at 
ery stage of the building of the ship, looking ahead at 





eric" 


all tumes in order to guarantee that the seq 


erly executed and, if necessary, changed Problems 
develop in the most properly planned sequences that 
must be licked in the development of the ship-——problems 
if production; problems where the sequence is not carried 
outand it is inadvisable to chip out all the welding that h 


At this time, the new situation must be r¢ 
wavs and means found for completing the 
stre > under 


been done 
lyzed and the 
job with a minimum amount of locked-uy 
the conditions rhorough inspection systems must be 
in effect through either the supervisory staff or inspe 

to guarantee that the quality of the work in the 
carrying out of the sequence is high. Where a crack is 
found, the welding supervisor must guarantee that it 1s 
completely chipped out before futher welding progresses 
ind then, that it is welded with specialcare and ina I 
manner. The welders themselves, who are best situate 

to detect defects in workmanship, should be en« 
to point out defective work instead of covering it up 


tors, 


pecia 


ouragea 
> 


Quality of Ship Fitting 


Che best se quence ipplied toa job that is poorly fitted 
cannot good results. Numerous building-up job 
ind bad fits destroy the intended results of a good welding 
Sections that have to be faired up and fitted 
under terrific strain will give rise to unsatisfactory condi 
tions and will cut down the strength of the completed 
job. This, of course, is especially true when you are 
dealing with such heavy shell plating as we had on this 
ice breaker. The welding of castings and other special 
structures that make up the ship must be handled in 
dividually with the proper use of heat and peening. 


LIVE 


sequence 


Conclusion 


Welding engineering has long passed the point wher: 
it is blind and experimental. The basic factors are al 
ready known, and if the job is carefully and pri 
lyzed, the proper results can be achieved. But 
results can only be achieved if the instructions ar 
properly transmitted to the men supervising and doing 
the work. There should be no job or problem too small 
that it is not analyzed by the welding engineer, and then 
that he patiently presents it to the supervisor for execu- 
tion 


1 
perly ana 


I 
these 
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by H. M. Priest 


An up-to-date book of 150 pages copiously illustrated with charts and photos giving 
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Atomic-Hydrogen Arc Welding in 
Aircraft Production 





ee 


By Wm. J. Van den Akker* 


QO PROGRAM like the present wat effort in 
which the United States is engaged-—in fact, no 
1 program in history—-has ever so completely 
marshalled the industrial power and ingenuity for which 
this country in its mass-production achievements has so 
long been the outstanding example. In every phase of 
manutacturing, war industry has been tireless in its 
efforts to uncover faster and more ‘‘fool-proof’’ methods 
for the fabrication of the war goods so vitally needed 

In this respect, the field of welding has not been lack- 
ing; tremendous strides have been made. Notable ex 
amples are the welding of cargo ships, the recent de 
velopment of a satisfactory method of welding mag 
nesium, improved welding machines, improved welding 
electrodes, and a fuller knowledge of the metallurgical 
characteristics of the weld structure. Failures in welds 
are now more the exception, and the reason for the few 
failures that do occur can generally be identified quickly 
and easily. 

One phase of this industrial achievement has been in 
the field of the welding of light-gage materials used in 


rime & 


are 


mm 








the aircraft industry. Here progress can largely be th 
measured in the fuller utilization of existing welding ther 
facilities coupled with an increased knowledge of weld- i 
ing design as well as of the metallurgical characteristics 
of the special alloys used in this type of work 5 
* Assistant to Production Superintendent, Ryan Aeronautical Co = 
eal » tl 
oe oe oor? rhe: 
Automatic Atomic-Hydrogen Arc-Welding Equipment ; 
at the San Diego, Calif. Plant of the Ryan Aeronaut ' 
pany 
At the Ryan Aeronautical Co., early use was 1 
the atomic-hydrogen arc-welding method. Thi 
had not previously been used to any appreciable 
for the welding of light gages of stainless steel 
fabrication of exhaust collectors, heat exchanget 
although it had advantages over other process« 


had been known for some time. The methods pr: 
used for the majority of the work possessed 
disadvantages particularly harmful to both the 
and corrosion resistance of this material. 

In the case of stainless steel, these disadvant 
sisted of carbon pickup, generally resulting from 
of excess acetylene, together with a longer weld: 
which resulted in a partial loss of the stabilizing el 
of columbium and titanium. These elements st 
the alloy and prevent an inter-crystalline bre 
when the finished product is subject to high servic 
peratures. 

It was obvious at the outset that the atomic-hy 














) a method would overcome these two major obje i 

S ! a With the use of hydrogen, which in many respects Te 

: ; , opposite of oxygen, a reducing atmosphere is pre | 

Woman Operator Uses Atomic-Hydrogen Process to Weld i 1 ~ “4 mayeen, “ S 7 ae Mm : W 
Large Thin Shell of Stainless Steel. Distortion Is Held to a that any burning or severe oxidation, with 1ts- ; 
Minimum ant ill effects, is not so difficult a problem In addi! } 

94. 
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Steel Parts After Enameling. Parts 
c-Hydrogen Arc-Welding Equipment 


Low-Carbon 
Welded with Atom 


nea 


eat transfer of the atomuc arc is so much more 1 ipl 
; the time at welding temperature is also shortened 
latter characteristic is very desirable since thi 
sion resistance of the material is improved. 
stance to corrosion is particularly necessary be 
of the high service temperatures to which th 
are subjected. It is a curious corollary that the 
iity and corrosion resistance of the 18—S type of 
i less steel usually closely related so that a weld 
id ductility is generally corrosion resistant and vice 


irly attempts to use the hydroge 


cess at our plant met with many of the usual stumb 
blocks. welding operators distrusted the 
slowing down shop 


ethod, thereby 
this method’s high f heat transfer resulted 


atomic ‘n welding 


Some 


acceptance | 


1 
' 





ners, rate < 
difficulty on the part of the operator in controlli o 
peed. Too slow a speed would often result in 


through, necessitating repairs and, in many i 

ces, scrapping of the part. Too fast a welding speed 
lted in severe shrinkage of the weld over its length 
that a series of cracks would form across the weld 
epair welding, agai 
the part of the 


ring 


demanded 


ittitude on 


1 


cracks necessarily 


iting in an unfavorable 








; 

; Test Samples of 18-8 Stainless Steel, Atomic-Hydrogen Arc 
! Welded. Weld Has Been Bent 180°. Note Complete Absence 
i of Cracking 
; 


944 ATOMIC HYDROGEN 


welding operators and sometimes on tl part 
supervisors 
Persistence, together with a careful evaluati 


of the 


lessons learned, soon brought forth much interesting and 
useful information The Pray arc,’ that is, the art 
obtained when the electrodes » held closely together 
permitted a finer control on shin gages of metal, whil 
using the ‘“‘singing arc,’’ obtained with the electrod 
separated to a greater extent, very often forced the 
operator to weld so rapidly that cracks would develo 
caused by the severe cooling which followe the aré 
passed rapidly over the molten metal. 

Another factor which always puzzled the technici 
as well as the welding operator was the for ion of 
wormholes almost in the center of the weld, running 
lengthwise with the bead. This trouble, however, ha 
been eliminated almost completely. It was caused by 
too rapid welding which did not give the metal time t 
flow flat before it became frozen. 

The methods now in use with the at hydroget 

welding process demand a slower welding speed tha 
was used earlier, yet this is still a litth re than twics 
is fast as a competitive process. Also, the use of the 

silent ar¢ has becom« st indard be LUIS i the hiner 
ntrol obtainable 

Higher hydrogen pressurt is well urrent 
ire used in tacking since, as is com tach 


mar 


SS — 


i 


a 





ae 
Welding a Long Irregular Section with A ton Hydrogen A 
Welding Equipment. Note that One End of Section Is Plugaé¢ 
with Asbestos. Burning Natural Gas on the ] le of the 
Tubular Section Forms a Reducing Atmosphere, R 
Smooth Inner Bead 
operations, a high heat is require et 
temperature up quickly so as to l 
without distorting the assembly) el UI 
found to be very advantageous is ad t ti 
electrodes so that the ari in bi é 
iny desired angle. This flexibilit Y eat 
range of welded joints and permit ( t 
ill-fitting parts with more than a fair degre: 
ficiency. 

Che following types of joints have b ( A 
this process: lap, fillet, butt, flange, 
cornet Notwithstanding the above-mention¢ T 
tages, many of primary importance, there till the 
major function of a welded joint to be considered. Ws 
may define this major function as being the final bor 
obtained after the weld is complete—it Ines 
strength and fatigue-resistance characteristi In thi 
respect, the welds produced by the atomic-hydroge 
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A Few of the Atomic-Hydrogen Arc-Welding Machines in 

Operation at the Ryan Aeronautical Company Plant, San Diego, 

Calif., Where They Are Used in the Fabrication of Aircraft 
Parts 


welding process have proved superior to those of many 
other methods of welding and equal to the welds made 
by any of the methods now in general use. In many 
specific applications, this process is desired over others. 

So far, our discussion has concerned the welding of 
stainless steel. This process has also been used and is 
now in use in the welding of low-carbon steel sheet com- 
patible with enameling materials. For the welding of 
these materials, the atomic-hydrogen process has 
offered an excellent means of joining thin-gage materials 
on both irregular and closed-angle welding, resulting in 
welds of good strength and ductility. The welding out- 
put per operator has been materially increased because 
of the greater speed obtained. 

This is also proving very desirable because of the 
narrower weld bead which is obtained. A narrow weld 
bead very often is desirable in aircraft welding since the 
soundness of the weld is more easily determined and 
visual inspection is made easier, together with the fact 
that a uniform narrow bead commensurate with ade- 
quate penetration shows a fine degree of operator con- 
trol. This usually indicates that the weld metal has 
not been so severely overheated as to damage the ma 
terial. 

The cost of the atomic-hydrogen arc-welding process 
is lower than that of a competitive process because of 
the greater amount of welding which can be completed 
in an 8-hr. day. About one-third of a cylinder of hy 
drogen per operator is used daily and the electrode cost 
is about twenty cents. 

The pressure gages used are those which are standard 
in the welding industry with the slight exception that 
the working pressure gage is graduated in 1-lb. divisions 
his is not, however, absolutely essential. , The elec 
trical cost is quite low 
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Anc ‘her factor in cost is the matter of joint 
tion. .t has been found that by careful mani; 
of the atomic-hydrogen arc-welding torch, ; 
joints can be welded quite successfully, becau: 
better penetration achieved. Thus, the fitting , 
be reduced with resultant saving in the over-all 
welding 

So far we have mentioned some of the uses a: 
niques of the atomic-hydrogen welding proc 
while literature is available on the essentials, it 
well at this time to mention a word or two ab 
equipment. 

The electrode holder used consists of a holck 
which the insulated leads enter through the 
The head of the holder mounts two tungsten wi 
at an angle of approximately 50 The tungster 
or electrodes can be obtained in various diamete: 
welding metals of different gage. These electrod 
surrounded with a hollow sleeve through which 
hydrogen is forced under comparatively low pre: 
usually from 1 to 5 lb. The higher hydrogen pri 
are used in tacking while the lower are used for wel 

When the arc is struck between the two tu 
electrodes, it is bathed in an: atmosphere of bu: 
hydrogen which burns with a yellowish flame whil; 
are itself can be identified because of its brilliant 
white color. Helmets similar to those used in ar 
ing must be used to protect the eyes of the operato: 

It is at this juncture that we must truly app: 
the atomic-hydrogen welding process, for the acti 
the electric arc dissociates the hydrogen from its 
mon form of He (molecular) to that of the H, or 
form. This requires a tremendous amount of ener 
However, since this energy is absorbed in breaking 


hydrogen gas down to its atomic form, it is regained wh« 


this gas strikes the metal and an enormous evoluti 
heat results over a small area. This release oi 
energy accounts for the very rapid rates of he 
which are obtained. It must also be borne in mind 1 
the atmosphere of hydrogen prevents the oxidatio: 
either the metal being welded or of the electrodes, 


accounts for the cleanliness of the resultant weld and th 


comparatively long life of the tungsten electrod« 
further makes the use of flux unnecessary in many 
ing applications. 

Now that this method has been accepted anid is | 
placed more and more into general use, a word 
about the training of welding operators for the us 
this equipment. Both men and women have prove 
be quite proficient in the use of atomic-hydrogen weld 
machines. At our plant, plans are now under wa‘ 
have the majority of this equipment operated by wom: 

The rigid requirements of both the Army and Na 
for the certification of these welding operators has b« 
met very successfully. No particular difficulties h 
been encountered in the traiming of operators. 

A feature of the torches first used was that they w: 
too heavy. In the majority of cases, aircraft compat 
engaged in this type of work have constructed smal 
and lighter torches to enable women operators to 
them without tiring. In some cases, a redesign ol 
torch has been necessary to facilitate the welding 
closed-angle and narrow welds. 

Because of the cleanliness of the welds which ar: 
tained with this process and because of the narrow b: 
and greater speed obtained, it is felt by many that 
atomic-hydrogen welding method will in the futur: 
place, to a large extent, many of the existing weld 
processes. 
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By H. Ingham 





tandardize testing methods for th 1c he 
prayed metals, the authors have worked out two pr 
Y this artich One is a test for shear strengt 
for tensil trength, since both shear and tension aff 
th rhese tests are useful for controlling quality of su 
paration in production and in working out procedures on 


tals and coatings 


IS of 


I} great umportance that standard testing pro 
edures be developed and accepted by the metalliz 
ng industry so that consistent results can be pre 
ind obtained by all users, and so that results can 
mpared on a uniform basis throughout the country 
here are at present quite a number of different 
is of bonding sprayed metal, it is obvious that 
should be known about the difference in bond 
trength between them so that the right selection can be 
made for the job. Furthermore, accurate bond tests 
vill contribute greatly to the control of any given bond 
g method. 
With this objective in mind, these test specimens 
procedures are being offered to the metallizing in 
ustry in the hope that they will eventually be accepted 
is standard, either as originally presented, or with any 
modifications that may be deemed advisable. For 
these test procedures to fulfill their objective, they must 
first prove an accurate means for comparison of different 
methods of bonding. Secondly, they must provide 
wecurate values in pounds per square inch for each bond 
ing method and for each metal used. 
rhe nature of the failure of the bond between sprayed 
metal and base metal is somewhat complex. 


‘ 





The most 
ommon failures occur either on flat or nearly flat sur 
or shafts which have been cut with a keyway 
in both cases most failures occur first by a shearing of 
the bond due to a shrinking of the sprayed metal layer 
[his shear action is not necessarily sufficient to cause 
complete failure, but may simply weaken the bond 
\iter the bond is weakened, the final failure is a failure 
of the bond in tension as the sprayed metal layer is lifted 
ff either by the curling action resulting from shrinkage 
x by actual mechanical means. This would depend 
the service encountered. Because this type of 
lailure caused by the shrinkage of the metal is the most 
ommon, the strength of the bond in shear is most im 
portant. However, as both shear and tension affect 
the bond strength, methods for testing both have been 


ie Vé¢ loped. 


races, 





upon 


Shear Test Specimen 


(he various proportions of the standard shear test 
ecimen were decided upon after considerable experi 
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Procedures for Testing Metallizing 


Bond 


und K. Wilson 


mentation It is amportant that the thickne t the 
sprayed coating and the bonded area of the sprayed 
coating be so proportioned that all of the faih take 
place at the bond area If too great a bond area 1s prt 
sented, some of the sprayed metal may fail in com 
pression during test [It is obvious that even the slight 
est failure of the sprayed metal layer will produce 1 
consistent results in the bond test values 

The standard bond test shear specimen i hown 1n 
Figs. | and 2, together with all dimensions toler 
inces. It was decided to make the specimen cylindrical 
because this shape lends itself best to the ip] heation ol 
all bonding methods, including those obtained by various 
methods of machining Che base metal is selected in 
the form of a bar approximately | in. in diametes Chis 


is machined first throughout its length to the diameter 
listed in Fig. 1. The length of the specimen is given as 
| in., but this may be varied depending upon the method 
to be used to hold the piece for machining. The pieces 
may be made longer and held between centers, but it 1s 
recommended that a tapered hole be made in one end of 
the specimen and that it be mounted im the lathe on a 
tapered arbor. This method seems best adapted to 
removal and replacement of the piece for accurate re 
positioning In any case, provision must be made for 
finish machining after spraying in such a way that the 
free end (where the numbers are stamped) of the spect 
men and the edges of the sprayed band can be faced off 
parallel to each other and perpendicular to the 


ix1is Ol 
the piece It is also essential that the finish machining 
be concentric with the base. 

The specimen is prepared for bonding sprayed metal 
by the method being tested, throughout its entire length 


Great care should be exercised to see that both prepara 
tion and ali spraying conditions are under strict control 
and approximate the conditions which it is desired to 
test This control should speed 


include wire ind 


ras 


1.000" t.060” 











DIAMETER “A” BEFORE PREPARATION FOR SPRAYING 
FOR METCO AND OTHER MACHINING METHODS .966”"t.c02- 


FOR BLAST 960"t.co2* 
FOR FUSE-BOND 950" t-.c0z" 
Fig. 1—Specimen Blank Before Spraying and Machining 
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SPRAY TO 15/32" STAMP SPECIMEN NUMBER on this block, and it will t 


FINISH TO Lil6”"t.oos” HERE. THIS SURFACE MUST many specimens. The com: 
: BE FREE OF BURRS AND men is placed in the die 1 

60° -+ ~~ 60 SPRAYED METAL ee Sa ve ee ee a 

' ne tree end up and the pil 





l aoe | the die. The assembly j; 
+s =+ + } . ' . 
da) 7O25"2-010" |ISPRAYED i J CaN the lower platen of a compr 
9 METAL | 32 lif 000 \\ ing machine and the load 
‘ | oe iF a it \\ the numbered end of the s; 
| — | | ; >} 
7 ~ WI | 5 4 j } shown in Fig. 4. 
ve) | it © j 5 
o 4 | o iN }] Occasionally pieces of t 
] ¥ A | ~~ ‘ 
Ly L i Ss=b-YY will break and fly off whe 
a -— ! ™ ne. : } ken for ‘ ' 
PILOT END : : yroken For this reas 


FREE END ae _ 
nould be provided 1n front 
250" t.018" 4» 


030" SAW SLOT THROUGH lhe length of the spraye 
COATING INTO BASE in Fig. 2 is preferably m 
THESE FACES MUST BE PARALLEL U.900 1n In some cases, 


TO EACH OTHER AND PERPENDICULAR rooves are used in the bor 
TO AXIS 5 i sity ; 


this length may result in a bot 
that exceeds the « ipacity 
DIMENSION “B" IS .500"t.002" EXCEPT WHERE CAPACITY OF machine In this cast t 
TEST MACHINE WILL BE EXCEEDED. IN THIS CASE USE "B"” m | nade 0.2 f t 
WHICH IS .333" 1.002" May be mace 000 ID 
. 2 , e ; : — necessary to test the spe 
Fig. 2—-Completed Specimen, Sprayed, Machined and Slotted 1} +] ' ae 
re uced ) ire \\ 


mens are constructed wit! 


ur pressure of the gun, rotational speed of the specimen 8 equal to 0.500 in., the bond area is 
while being sprayed (taking into account surface speed), 8B equals 0.333 in. the bond area is 1.0 sq. in 
distance between the gun and the work, etc. It is also total load necessary to shear the coating di 


important to approximate the same temperature condi 
tions as would be expected in the actual job of the class 





being tested. As most actual jobs are much larger than { ' 
the test specimen and are normally kept quite cool, it 
has been found desirable to direct a blast of cooling iit = Rar SW fT 


it the free end of the specimen while it is being sprayed, 
in order to simulate the usual temperature pre vilin: 
on an actual job. 








After spraying to 1°/39 in. in diameter over the entir ANN 
prepared area, the specimen is machined to the dimen | 
sions given in Fig. 2. Care should be exercised to se« | PILOT 
that the finished machined surfaces are concentric and END OF 
square with the base | SPECIMEN 

After machining, a slot is sawed completely through aw I 
the sprayed coating into the base material. The pur —{ 
pose of this saw slot is to eliminate any bond between ' 
the coating and the base which might result from shrink 
ige of the coating, and thus obtain a condition such a 
would exist either on a flat surface, or on an interrupted Fig. 4—Section of Shear Strength Specimen in Testing } 


cylindrical surface. 
factor equals the shear strength in pounds 
for the bond strength of the specimen tes 


shows a shear test specimen before and after br: 


Testing Shear Strength 


A shear die block is prepared in accordance with Fig 
pre} 





o Only one die block is require d as there is little wear Tension Testing Procedure 
paeroest | e There have been a number of fundamental 
| connected with tension testing and bond 
One problem is that results obtained 1n laborat 
| should be applicable to surfaces which art 
: | shapes, such as flat and cylindrical areas. It is 
— important that the method of testing elimi 
| +a \ question of the sprayed metal’s internal stre1 
\ j instance, any crack or break in the metal coatins 
} \ by the test would obviously affect the ipparent 
of the bond strength. Another important req! 
J ' of the test specimen is that it should be adaptabl 
methods of preparation, and as in the case 
, os ™_ reat testing the preparation should be conduct 
: —— £7 conditions as near as possible to those exist 
MATERIA . ictual job 
TOOL STE HA N TO 60 ROCKWELL Che method presented here has been in ust 
waee on ” AFTER HARODENIN time and seems to have satisfactorily met all 
Fig. 3—Die Block Used in Shear Testing of Sprayed Metal Bond ments. The specimen, Fig. 6, consists essentt 


412 THE WELDING JOURNAL 


r\t 


ju4i 


























Shear Test Specimens Before and After Breaking 


Shown in Center Is Die Block Used in Test ree anil 
‘ . ‘ ‘ MATERIA STEEt 
h has been provided with a hole clear through 
nendicular to its axis. A stud is fitted in thi Fig. 7—Tension Test Blank t 
me end flush with the surface of the shaft 
dis of surface preparation, including rough Before spraying, the plug should be repl 


rand the Metco method—in which a rotary tool blank in « tly the same position 7 
n be applied to this specimen under the same spraving mask, illustrated in Fig. 9, is the 
is to a shaft in actual practice. the end of the stud at A. Fie. This n 





praved metal from filling up the hol 
threads of the plug Specumen is th 


Preparation of the Blank lathe with metal selected for te test. I 


that the T 1 opnerati be clo 
ration is applied all over the surface of the cylin that gas pressures, exact wire spe 
hence, to the end of the stud. After spraying be recorded to pennit duplication of 


ding, the stud is pulled out of the shaft in a 
machine. With the dimensions of the shaft, 
thickness and stud diameter properly propor Testing in Tension 


failure of the bond takes place on the end of the 
[There is no chance of the coating itself failing \fter spraving, the mask is unscrew 
re except at the destruction of the bond Che plug 1 necimen machined or vroun 
r of the stud has purposely been made quite 0.170 in. larger than the diameter } 
proportion to the curvature of the sp! ived After machining, any prayed metal 
so that any difference between results obtained hole A. Fic. 6, should be removed 
vlindrical surface and a flat surface can be dis [The specimen 1s the issembled 1 { 
for all practical purposes. shown in Fig. 10. Figures 11 and 12 
1al dimensions of the tension test blank are shown the test ric After screwing the pul bat 
7, and specimen stud or plug in Fig. 8 lension the specimen plug, set screw shown in | 
nk should be made of mild steel, and specimen removed This screw should not be 
| ide of the base material to be tested. Plug is there is danger of damaging the bond wl 
led in the blank, ind fastened firmly by a set into the rig Rig is then mounted 1 
s shown in Fig. 6 Next, the end of the plug 1s machine having a capacitv of at lk 
ined or ground to match the cylindrical surface of 13 shows a tension plug after pulling 
lank The */s-in. shoulder on the blank is pro \s the prepared area of the specimet 
for convenient chucking in a lathe. sq. in., breaking load as indicated on th 
th the plug firmly secured in place, the surface of multiplied by 5.1 will give tensile st: 
lank 1s then prepared for spraying by any desired jn pounds per square inch 


rd After preparation the plug is taken out of the “ hil makit g the test, particular 
ind removed of burrs caused by preparation—thus to see that 
the plug to slide freely in the hole. Both blan!| a 
specimen plug must be kept scrupulously clean vgs 
finger marks should be washed off with clean carbor 


chloride. No oil should be used in machining 


e¢ | up I 
blank and will slide in thi 
triction o1 scraping 


2. Set screw holds plug tight without 


FACE SMOOTH AND AT RIGHT 
ANGLES TO CENTER LINE OF PLUG SPRAYED 
, COATING 


rs -“ 1 ' 














BASE DIA i . 
BEFORE PREPARATION = 724 THREAD SLIDE FIT IP 
b— PLUS 170*t.oze mn wes 

















Sieniaenticomes t MATERIAL: AS REQUIRED FOR TEST 
A ¢q PLUG 


6—Tension Test Specimen After Spraying and Machining Blank, Fig. 7, Bef 
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of the flat section, and particularly that set 
screw is removed before plug is pulled in tension 
machine 
}. Specimen is pulled in a 
Plug is not twisted or 
machining | specimen, 
| 


Sprayea 
Set screw 1S removed 


straight line. 
pulled in handling and 
especially when 


Wide tolerances are given on the diameter of the blank 





Blanks may be machined to the upper limit when first 
6° 
NCLUDED 
ANGLE 
5 STRAIGHT SIDE 
! 
i 
Fig. 9—Mask for Pro- 
tecting Threaded End ' 
of Tension Specimen ae 
Plug During Spraying 3 
! 
455". DRILL & TAP S/i6"-24 
THREADS 
MATERIAL: 
STEEL - 


HARDEN & POLISH 


PULL. 





DETAIL FIG. 6 


Fig. 10—Tension'Test 

Specimen Assembled 

in Test Rig Ready to 
Be Pulled 


i 
> 
oa 


ALSO REQUIRED 
1-%g- 24 X I" LONG 
STEEL CAP SCREW 


used, and then cleaned up and re-used until the lower 
limit of diameter is reached. This will permit use of 
the same blank for a number of tests. 

Whilé the tension test specimen described requires 
considerable machine work, the consistent results ob 
tained with it have justified the design. The ease with 
which standard methods of surface preparation can be 
applied is also much in its favor. 


Analysis of Bond Failures 


The theory of the structure of the bond between the 
spray metal coat and the base metal is fairly well under 
stood. In ordinary metallizing, done under normal 
conditions, the bond is almost entirely mechanical in 
nature. The spray metal particles interlock with the 
mechanical projections and indentations in the base 
surface, depending upon the method used‘ for surface 
preparation. While some slight amount of fusion be 
tween particles of spray metal and particles of base 
metal may take place at isolated spots, the general 
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THIS SHANK OF PROPER SHAPE & 
TO BE GRABBED BY JAWS OF TES 
MACHINE USED 


Fig. 11—-Specimen Anchor Ring Used in Tensi 


effect of such welding or fusion 


practically 


cant 


here are, however, special uses of metalli 
the bond is not mechanical. METCOLIZED 
for instance, become bonded to the base metal | 
ulloying. They are applied primarily to prot 
from heat corrosion and the alloying takes pla 
during a special heat treatment or when subj 
the normal heat applied in the use of the artick 
The theory of bond failure is not as well estab! 
the nature of the bond itself. In general, it ca: 
that bond failure is caused by any stress, either rnal 
with respect to the sprayed metal coatings, o1 
to it, that pulls the coating from the base by di 
the interlocking projections and particles. It 
that in most bond failures the major part of this stres 
originates in the sprayed metal itself, due to shrinkage 
of the layers of sprayed metal as they are appli 
spray metal is applied on a flat surface, each layer t 











<1. -THIS SHANK OF PROPER 
SHAPE & SIZE TO BE GRABBED 
BY JAWS OF TESTING MACHINE 
USED. 

yan 

"iat? 

| oe 1 

il 1! 5" 

"ul 6 

|! + 

ye He ee 

= —— .455” DIA. 


oy 


Fig. 12—-Specimen Plug Pull Bar Used in Tension Test Rig 


DRILL & TAP 5/i16"-24 
THREADS. 























Interpretation of Test Data 
Che measurement of shear strength 1 
st of the internal stress is in shear Hoy 


shear strength alone would not be sufficient 
ing that the base metal were grooved with 





sided grooves and then sprayed The shear strengt 

crosswise of the grooves would obviously be high and 

yet a coating having low tensile strength could ea 

lifted off Therefore, at least a minimum of t 

strength is required. This point must be watch 

interpreting results, particularly when 1 iy ¢ ving 
Fiatinn Vauk Siete Dibbiiind wk Wesdaded Mosk methods of preparation Where such methods have ade 

Used in Spraying quate tensile strength, however, they do give high sh 


values, and for this reason give very satisfactory bond 
A relatively high bond strength in tension with 


i 1 rela 

tively low shear strength is not good for most applica 

k as it is applied, causing two effects: First tions, as tensile strength will be largely destroyed by th 
ating tends to slide over the base and produce a Shear action of the metal. Therefore, the two tests 
force at the bond; second, as successive layers tension and shear, must be considered together to give a 
oplied, each in turn tends to shrink. These shrink true picture of bond strength on an actual application 


ve forces, acting on each other, cause the coating to The relative values required from these two tests must 

o curl upward, and thus produce a lifting force or * decided and interpreted broadly in accordance witl 
tensile stress at the bond. Of these two, the shearing the type of application being considered. For 
eems to be the more important. One theory is 4 shaft which has no keyways and no for 


iV) 


instance 


1 
e applied t 
the shearing action first distorts the interlocking the coating tending to rotate it can be prepared and 


les, tending to weaken the bond so that the bond sprayed satisfactorily with a method which gives rela 

least partially destroyed by this shear, permitting tively low shear strength and tensile strength of th 
iting to lift relatively easily with a light tensile bond. However, it has been found that crackin 
coatings on shafts usually result from lack of suffici 


icnt 
bond strength in shear, which permits the metal to sliy 
slightly around the shaft and concentrate all of the 
shrinkage stress at one point Thus, where heavy coat 


Effect of Internal Stresses ings are applied the bond should have a fairly high shear 


strength to avoid cracking. Where flat surf 


shafts with keyways, etc., are sprayed, methods « 
his general conclusion is partially confirmed by ob preparation having as high a shear strength as possib] 
that spray metal bonds very firmly to a very should be used at least at the edges of the flat surface 
ll area and less firmly to a large area. Forinstance, keyways 
nethod of determining bond strength in tension Phere are so many good methods of producing ad 
scribed earlier, gives a figure of approximately 3000 p.s.i. quate bond available today, there is really no excust 
the bond strength between sprayed METCOLOY* ot playing safe in obtaining an adequate bond st: 
\ and a very heavily grit blasted mild steel bass in both tension and shear on all jobs 
strength was measured purposely on a small area 
nly 0.196 sq. in. This is a high strength, and yet if Serve as Control Criteria 
same spray were applied to a large plate, the coating cI ; mn ; 
would be expected to lift of ite own accord at the edge ¢ test results obtained from shear and tet 
f the plate, if a heavy enough coating were applied tests have — very important uses one 1s for 
- while the bond strength figures obtained by th paring values between methods known from exper ‘ 
thods described are a measure of the external force t® be Satistactory and n¢ w me thods or variati 
uired to break the bond, it is quite possible when methods which it m4 desired to use. The t ; 
ying heavy coatings to develop these stresses in have relatively litth valu in an abstr ct sense ( 
rally and break the bond without applying any the internal force S of Une sprayed metal which caus 
‘ternal forces. This is apparent when it is considered the failure are not known. The other imp rtant 
t the shrinkage stresses increase as the coating tor control or the surface preparation ' “nod ,' 
thickness increases, while the unit bond strength re shop by checking on ops rator techmique and on 
naine the ease. ment and supplies used Che test for bond, for instan 
Therefore, the important point to consider is that is the only adequate means of testing the effecti 
t bond failures are caused by internal stresses in the blasting grit ; 
ray metal. There are very few applications wher ih SECNee,  Cecwed We pormted « ye ey 
ippreciable load is applied externally to a spray strengths are easy to obtain and are desiral re, 8 
etal coating to cause it to come loose from the base ilways required, lor all heavy coatings on machine ek 
strength test values, therefore, should be con ment work Therefore, the main use « = 1 tests is 1 
lered tts benene of the likelihood of the coatings comine he Ip in obtaining and maintaining ¢ od bond strer 
by themselves rather than in terms of the rela by the proper selection and control of bonding met! 
light external loads that can be applied Future articles will be published giving val 
strengths for different metals and different 
marks registered 1 Pat Of urftace preparation 
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Welding of Armored Tanks 


By William Boese' 


UILDING of substantial, quality merchandise is 
an All-American trait. Whether in war or in 
peace, American industries can be depended upon 
to produce the best. One example is the M-4 tank, 
needed quickly—and in vast numbers—to stem the flood 
f Axis troops threatening to overrun the entire world. 
Che all-welded hull of this tank was one of those de 
elopments which harkens back to peacetime days when 
research and study in welding were being carried on ex 
tensively by some of the country’s leading manufacturers. 
Here at Pullman-Standard Car Manufacturing Com- 
pany we had been using welding for some time to build 
stronger and lighter railroad rolling stock. Because of 
the success we had w.th this program, we knew that 
welding could offer much in the manufacture of arma 


ment More than two years ago we were working with 
the Army in conducting tests on the welding of armor 
plate Pullman-Standard samples were successful 1n 


yoing through the fire tests at Aberdeen proving grounds. 

At the beginning of the M-4 tank program, two pilot 
hulls were made. Careful measurements were taken 
before and after welding. ‘This was done to determine 
the allowances that had to be provided for to produce 
the hull of the proper dimensions. 

One of the first problems involved making the fixtures 
so that the hull could be readily removed. We knew 
that if they were built rigid we could not pull the hull off 
ifter shrinkage had taken place and, furthermore, we 
did not like the idea of subjecting the hull to the addi- 
tional stress which would be set up in the welded joints 
even though the fixtures were made with removable 
bolts or wedges to release the hull. It was decided we 
must allow the hull to breathe during the welding and 
yet hold the proper dimensions. 

Accordingly, we designed our fixtures so that one side 
would be rigid on a base, while the other side moved in 
or out. This movement was made possible by the use of 
ir cylinders. Applying air sends one-half of the fixtures 
out to the expanded dimension of the hull. This is held 
firmly until the six long seams are welded. When shrink- 
ige takes place, it pulls against these air cylinders, 
which move enough to permit free movement of the hull. 

Back in the days when we were building the first 
streamlined train, which required much welding, and 
even before this time, we had learned that by allowing 
1 welded joint to breathe during welding much trouble 
would be saved. -We knew this to be particularly true 
of armor plate. 

Removing the hull from these stationary fixtures is 
very simple. Shutting off the air retracts the movable 
side two inches leaving the hull free to be picked up for 
further operations. 


Presented at the Annual Meeting A.W Chicago 
21 943 

t Welding Superintendent at Pullman-Standard Car Manufacturing 
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Recognizing that our production of M-4 
be greatly increased by the application of t] 
of proper positioning, we developed giant, 
jigs, which are large enough to hold the 
stationary fixture as a unit, and position for 
hand welding. The plates are fitted befor 
goes to the manipulators and all material i 
blasted or ground for good weldability. 

Root joimts are held wide enough so that 
ing can be done from both sides. We do n 
penetration, because there is so little of thi 


1 


less steel electrodes on armor plate. Before \ 
the opposite side of a joint, it is cleaned by « 
grinding, then inspected. This is to make 


igain have a clean joint. 

Another advantage of these power-driv 
lators 1s that we can use large electrod 
production. By having these manipulator 
they can be moved from one position to anot! 
removing the hull. We have 24 of these posit 

Welders remain at the same positions al 
day afterday. Some of these welders have be 
on the same joints for more than a year and th 
very adept. This method also has the ad 
permitting an immediate tracing of any in 
bad welding. 

Each of these 24 positions requires a certai 
of man power to complete a certain number of 
day. Increasing or decreasing production 
matter of adding or subtracting man power 
have been worked out so that the welding at 
24 positions is completed simultaneously an: 
welding line is moved at one time. 

30th a.-c. and d.-c. equipment is used 
assemblies are inspected before they are appli 
hull. All hand-welded joints have an include: 
45° or more with a */j,.-in. minimum root 
material is checked for size and bevels before it 
to the hull. Copper back-up bars are used 
positing root passes. 

Electrodes which deposit a concave bead ar 
in root passes. Neither do we use an electrods 
deposits a full crown weld with a slight necku 
at the fusion line. Both of these will cause 
grief. Proper bead formation in the root pas 
cause very little trouble in any joint. In my 
the bead formation which has a slight crown o1 
fectly flat is far superior to the other two types 
joints have from the beginning of the progran 
frowned upon and soon eliminated wherever 
We use the overlapping or stringer bead meth 
manual welding. Annealing beads are likew: 
wherever possible. 


Good practices for sound welding on armor 
follows: clean material, proper root opening, prop 
for each size of rod, proper speed of travel and cleat 
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Organization and Reclamation of Tools 
and Gages 


By Joseph V. Kielb* 


) RCHASE order No. 31,000—12 Dovetail For1 Anvone connected with tl prog! 
| fools as per attached print. Yes! Thousands of best efforts, otherwise, lack of wu 
mil 


t 
lar purchase orders litter the tool vendor’s thelackofcooperation. Generallvasl 





Probably one of your own orders is among this persons concerned will result in a comp 
irked ‘“‘rush, please.”’ Yet we will have to be of the parti ular item under discu 
with a delivery date of Irom six to twenty all lact re ¢ cha ore 1 I ra t 
‘ Replacement tools can be ordered, but th vaging diflerent tools in the quick« 
ineers must avail themselves of some subtet1 possible. na meeting of thi vpe, tl { ‘ 
order to win the war against rapidly depleting ire generally discusse: pur , { 
res. Despite many of the articles published on advantages and disadvantag: 
| gage salvage, production engineers blithly ignor« machine, machine operation, cutt 
ition possibiliti ind continue to drain the tool handling the tool, et 
plants. Why ignore an “Ace in the hol Che metallurgist nerally 
the type {f tool steel tl to | 
its critical temperature bs é 


I chinability, et« In ret I ( 
rie! ] NET hi he 1 1] 1, OV - ] nd ' { 
enced Operatvor’rs iT¢ Scarce, put the well tne to ] engineer reeds ind Sper 
ed toolmen are almost impossible to hire; thu form, type of machine and its genet 
| manufacturers are sorely pressed from both sid size of cuts, etc. Many of the det f these ite1 


while these orders pile up at the tool vendors. The can be secured from the general 
is additional delay to all purchasers causing a man who plays an important part 
| greater slowdown in their production. Why not give of this type successful Chis individual iggestio1 
re thought to reclaiming the discarded tool rather should be given much consideration ti 


; 


so 


grousing a tool we can't get? engineer should understand and study thi 

. [he extreme difficulties in securing new tools and New ideas coming from the tool enginee1 Y 
ves has, fortunately, resulted in a deeper ind more handled so that the tool set 1p man feels tl 
rough study of salvage possibilities, by hundreds’ gestions have been applied. When tl] e, ¢ 


ompanies. The technical journals have displayed plete cooperation in the whole organizat btainet 


i 
i 


ir wares, but still too few of us have tested salvage Lack of cooperation can develop int 
grams of ourown. ‘That tool salvage articlesounds this: a few years ago, there were several cr 

tty good’”’ we admit, then scowl at the calendar salvaged, but because of improper g1 

nly five weeks more before they ship those dovet il these tools were cut undersize in diameter whil thet 
rm tools.’’ were cut undersize in thickness Chi t 


Che development of a tool reclamation program neces- covered until after these tools had bee up in the 


tates a few fundamentals, but in a pinch we can overlap machine lor operation ; thus, after all t vor} t 
ind still make both ends meet. Inaprogramofthistype, been put into salvaging these tools, 1 to be 
the tool manager must be aided by the metallurgist, tool scrapped, due to lack of cooperat n tl rt of 
igner, production engineer, welding engineer, factory certain individuals who thought th 


nagers and, last but not least, the set-up operator and should not be salvaged Another i t wher 
separate organization is generally set up to control lack of under 
his program in large companies while in small com-_ carbide tool bits. The class of carbix 


inies this program could come under the Production differed from those of another he 


rstanding developed v 





ngineering Department or the Salvaging Department. tents of the carbides will determine whether t] 
Che following paragraphs explain the functions of these be applied to ferrous or nonferrous materials. | 
lepartmental heads in order to make a success of sucha knowledge of the types of carbide rbid 
rogram. and tool design applications resulted in short lit the 
tools, which, generally, caused a great d l of }uS1 
} T he ) bid om and manitt fiwTit thor 
’ between the carbide room and manutas ring . th 
Organizational Cooperation ough study was made of the handling of t es which 
. resulted in the classification of carbid centraliziz 
| - . , : . ond ling ‘ reandinog 44T)7 ’ ' ‘ rin 
| foo often lack of complete cooperation makes this grinding, proper grinding equipment, tral & Vi 5th 
| I I 
ogram almost negligible while it should be serving ig operators and training of set-up men in the handling 
‘ : , ‘ , f narhide tanie Saves * micnnder euttiée _— 
it its maximum capacity during this emergency period. ©! Carbide t Is. Thus, the isunderst ing that 
- existed was cleared up. These incident re rall 
* Staff Engineer for the Works Manager, Easy Washing Machin orp . - 2 . 
recuse, N.Y to others occurring in many compani \ iS we 
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realize that this program to salvage critical materials 


— 


and direct labor is a vital one, we will be serving out 
country as well as our company. 

Che welding engineer comes to the aid of this organiza 
tion after the tool has been broken or worn down \t 
this time a man should be brought in, if the organiza 
tion does not have a man of this caliber, to give his opinion 
on the different tools or gages that can be salvaged by 
welding. It has been found in many organizations 
where the tool engineer, tool draftsman and other 
individuals familiar with tools have a little knowledge 
of welding; they try to determine how this tool can be 
salvaged without consulting a man who is a specialist 
in that line and, as a result, they generally state that 
such a tool cannot be salvaged. After a thorough study 
is made of a particular tool, it is generally discovered 
io be salvageable; but if the other members of an organi 
zation do not cooperate in this program, that salvaged 
tool will still be useless, due to the failure of applying 
the proper procedure after salvaging 


Type of Organization 


Companies who start without setting up a separate 
organization to control a program of this type will 
usually encounter failure in trying to secure the proper 
cooperation by all departmental heads. This type of 
program should have a separate organization which 
functions with every department which is handling tools. 
At the National convention of the American Tool En 
gineers in Milwaukee, recently, a moving picture film 
was shown of International Harvester’s Corp. tool 
salvage program. It was an excellent movie and many 
persons seeing it took advantage of this program when 
trying to install a similar one at their own plant. How- 
ever, some thought the film just a movie and failed 
to give deeper consideration to this type of program 
Well, the time will come, or has come, when they will be 
short of essential tools and, therefore, realize there was 
much to learn from that film. 

From Fig. 1, it can be seen that the whole program is 
centralized around the tool manager who controls tools 
and gages, from purchasing until final disposal of these 
tools. It is his job to control grinding by centralizing 
units throughout the plant, handling broken or worn 
out tools and gages; estimating life on tools and gages 
for such operation, and keeping tool performance records. 
This information that the tool manager possesses will 
aid the tool engineer on new jobs, but the tool manager 
should have a voice in determining the tools necessary 
for a new contract, after making a complete study of 
any new job. This study should cover types of ma- 
terial to be cut, type of tool, feeds and speeds, set up 
by the tool engineer, cutting fluid and its application, 
and the size of cuts in order to determine if the tool is 
going to take these cuts. This program when applied 
to a new contract as previously mentioned requires the 
cooperation of the metallurgist as well as the tool 
engineer and designer. The tool manager is essential 
in this setup because he can reduce down time on ma 
chines which occurs in all plants. Thus, he can aid in 
a more uniform production control and also create 
more harmony and better cooperation between manu 
facturing and production engineer. Certain essential 
facts are necessary in the managing of these tools and 


gages in order to make this program a success. They 
are as follows: ‘ 
| No requisitions for new tools is to be made until 


a check is made on tools on hand that could be 


salvaged. 
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Fig Tool and Gage Salvage Organizatior 


I] Study of causes of broken tools 

A fool and welding checker should d 
whether a tool is to be sal 
scrapped and the cause in either « 

B This information should be rel 
the tool engineer and foreman 
department. 

III Flow charts on new and salvaged tools 

A. Charging of particular tools 
department and operation 

B. Follow up of salvaged tools ir 

have records of the life of the to 
1. Installation of an index systen 
2. Establishing standardized too! 
plete history of the tool f: 
day it enters the plant unt 
scrapped. 
[V Checking of salvaged tool 

A. Salvaged tools should be used bet 
tools are released. 

B. Daily records should be kept in cl 
the life of salvaged tools which ha 
used 

C. Follow-up of all tools by an assist 
tool manager 


The tool manager is the coordinator between 
facturing and production engineering. Likew 
ciency of production control depends directly 
efficiency of this tool salvaging organization 
ing unit. 

A great deal of follow-up is essential in this progr 
order to find out whether a tool can be salvaged 
whether it has proved its value. In many insta 
tools can be salvaged where the cost might be sli; 
higher than the original cost of the tool, but the 
on down time on machines makes this tool val 
from a salvage angle. Generally on most tool: 
are salvaged, the cost is far below that of the 
cost of the new tool. The follow-up study u 
gives one of these answers—but too often tool sal 
history dies because of lack of such information it 
tool salvage organization. Another duty to be wor 
out by the follow-up man is to chase tools that h 
died before reaching the machine, due to the lack of p1 
machine repairs such as fit-up, poor grinding or 
carding the tool before careful examination. 

From the diagram in Fig. 1, let us follow a parti 
tool. In Plant No. 1, a milling cutter is broken d 
into pieces. The operator handling the milling 
chines informs the foreman of that department 
foreman in turn takes this tool back to the tool « 
where a tool salvage ticket, as illustrated in Fi 
is placed on this tool. In the tool crib, the tool che: 
determines whether this tool can be salvaged or whet 
it will be scrapped. He also determines the caus« 


the breakdown of this tool and informs the foreman, w! 











MA‘ 


— 























TOOL SALVAGE TICKET NO 
- . A —~4 
TOOL AME | TUOL NO TOOL DEPT 
ode eS : I i 1 = 
: ; WELDING 
5 CAUSE CHECKER 
KR DATE OATE 
+ oo y | 
TOOL SALVAGE | reryen | . 
, ——- -— ;-—_ —__4 SCRAP | REPAI 
ON - SALVAGE | OBSOLETE! TO VEN _ . 
aS ER | \ 1 
REWORK | scrap INEW SALV. TOOL Nal POSTED 
cme eer 
CONT 


Fig. 2 


informs the why this tool was broken 


vork of thi 


1 
j 


operator 
tool informs the general foreman 
the plant manager of Plant No. | Also, the 
anager informs the chief production engineer 
he welding engineer about a tool that is to be sal 
[his broken tool, after inspection, if it is going 
salvaged, will go to the machine shop if any parts 
to be machined, or it might go directly to the 
ng department if the fit-up is such that it does not 
re any machining 
the welding department, the tool is checked and 
din the proper fixture to be welded. After this is 
the tool is returned to the tool manager, 
checks setup and if any machining is necessary 
returned to the machine shop. This tool is then 
rded and placed in the tool crib under the depart 
t or tool number in which it is going to be used 
s tool is then issued when the next call for a tool 
{ that type is written up by the operator. In turn that 
| is then followed up by the follow-up man under the 
| manager, who keeps daily contact on that tool until 
finally scrapped. All of this information is recorded 
the flow charts of that particular tool. Such a setuy 
xists in the handling of gages which are generally wor 
wn rather than being broken. Where gages wear 
wn rapidly—particularly plug gages—carbide tips 
re inserted on the wear area in order to prevent this 
ndition developing again in the gage 
\ particular incident is where the production is high 
nd 100% inspection is necessary. An ordinary plug 
iwe became undersize as rapidly as 0.0001 in. withi: 
in hour. By inserting carbides on the plug gage, it 
s used for a period of seven weeks. It was checked 
it different intervals and it was found that there had 
been no wear down on this gage during that period 
Chis proved to be very profitable as well as a 
ihcient means of maintaining production control 


who in 


very 


Easy Tool and Gage Salvaging 


{bout a year ago, a program for salvaging critical 

ls was started at ‘‘Easy.’’ In starting this program, 
t was necessary to explain to everyone concerned with 
handling tools, the purpose of such a program. It was 

‘ticed that many were of the opinion that the majority 

these tools could not be salvaged, but by showing 
them results of similar programs conducted by othe 

inpanies and by the actual illustration of repairing 
lew samples, they were convinced that such a program 
Was essential. 

Phe start of this program was the replacing of carbide 
userts on Sil-Man shanks. Many of the new tool bits 
roke off at the start of an operation due to poor brazing, 
nd therefore, had to be rebrazed, or in some instances 
w carbides had to be placed on these shanks and brazed 
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RECLAMATION 


Several hundred Sil-Man _ shank ha cccumulated 
over a period of time and the question ether 
it was cheaper to buy standard tool bits or just buy the 
carbide inserts and placing them on the accumulated 


hanks was much cheaper. Brazing the carbides to these 


shanks made these tool bits standard, which institut 
the first stop toward the purchase of st tool bit 
For ex umpl n. tool bit aver ive ( { > n i 
standard tool, but buying only carbide inserts, which 
cost approximately $0.58, plus $0.12 ior br 
$0.20 for tool room mulling of the surtace 4 tool 
bit before brazing, resulted in a total cost of $0.90 for 
replacing that tool bit the standard tagor \ 
saving of $1.00 pet 1 resulted in thi tal 
ind over a period th, sever hundre ur 
were saved on this one iten ne 

One of the first difficult tools on which exper tati 
was started is illustrated in Fig. 3, which \ 
the common dovetail tool his illustration shows thx 
salvaging of a dovetail tool by the use of a ild steel 
block brazed to the other end of a higl et t 
tool. Large quantities of tools of this type are used by 
the company Deliv lates on ich 1 wer 
especially long and, in order to prevent « time 
on these machines, a procedure was worked out reby 
we could salvage this tool \ deSnite procedure wa 
set up and was applied to any other similar to Phe 
paragraphs to follow will explain the meth ed in 
order to develop a definite procedure for the handling 
yf this tool and others 

At the start, gas welding was employed for brazing 


of these tools Che welding wire was a low-temperature 
brazing alloy wire with a melting range of between 
1150 and 1250° F. The first few tools proved quit 
successful although a few failures resulted, due to the 
fact that the bonding metals between these two ma 


terials was not perfect. Brazing strip material was then 


used, which resulted in giving better bonding of the 
joint Another method, of using constantan with strips 
of Easy Flow No. 3 between the tool steel and the mild 
steel block, was later applied on certain form tools 
his proved very successful, and was set up me of 


the procedures in handling these tools. Later, induction 


welding of these tools was set up instead of the gas 
welding method, which gave us a more uniform heat 
in the proper fusion areas and also prevented any 
cracking of the tool steel 

It was found that the thermal coefficient of expansion 
of the three metals—the mild steel, the tool steel and 
the brazing wire—was different, and on é casions 
setting up of internal stresses in the bond: irea ce 


veloped, resulting in the breaking of welded tool 
in that area 


[Two essential 





Brazing 


Fig. 3—A Common Dovetail Form Tool Reclaimed by 
and Machining 








OF TOOLS 











well as any 
other tools that will be 


j 
1 


described in later para 


tool is 


graphs. First and 
most important was 
the elimination of 
down time on wma 


Chis factor is 
very important for if 
in insufhicient amount 
of tools are available, 
it causes not only down 
time on machines but 
idle time for di 
labor Che 
item 1S cost 

Che approxi 
mate cost of this tool, 
new, ranges trom 
$40.00 to $50.00 and 
about half of this tool 
is discarded due to the 


chines. 


alse ) 

rect 
7 

second 


saving. 


fact that it cannot be 
held in the form tool 
holder. The value of 


this discarded tool is 
ipproximately $20.00 
or $25.00, which is 
hrough this 

program 
‘aving on 
tools ranged 
from $1.00 to $145.00, 


reclaimed t 
salvaging 


ci St 





but in most cases the 


Fig. 4—-Joint Preparation before Ar Loum dheam ok . Alin 
Welding of a Reclaimed Cutter Owe — 53 
machines was moré 

important 

Important Factors in Salvaging 
here are several that should 


items of importance 

be brought forth at this time in order to simplify the 
salvaging procedure of this tool or any tools and they 
are as follows: 


I. Fit-up of the welded joint. Where a break of the 
tool is clean and the piece can be fitted perfectly, leaving 
a clearance of from 0.001 to 0.003 in., no machining of 
fit-up is necessary. At all times, when using a low-tem- 
perature brazing material, the joint should have a fit-up 
as indicated, in order to receive the maximum strength 
which generally occurs at a fit-up of 0.001 in. 

A. Proper fixtures for alignment of tools is essential 
Care should be taken not to apply too much pressure 
of the welded joint. It has been found that the two 
pieces forced in compression will have a tendency to 
break apart due to the fact that internal stresses are 
set up caused by rate of cooling in the welding area. 

II. Cleanliness of the tools to be welded. Very oiten 
this point is neglected and generally results in failure 
of the welded joint. 

A. Preparation of the joint by cleaning with carbon 
tetrachloride or any other solution that will eliminate 
grease and dirt, also oil from the surface of the steel. 

B. Use of sufficient flux before fitting pieces in 
the welded areas. This flux may be placed around 
the tool to prevent oxidation developing on the surfac« 
of this tool caused by the heat of the torch. It will 
also aid in cleaning the tool much more rapidly after 
welding 

C. Check make they do 


welding surfaces to sure 
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not have smooth machined surface 





It has 
that mirror-like surfaces give poor fusion in t] 
are; 


i, 
foil l af oP j j 
ivetnhod of welding PAS, tndauUCctIION 
[ll if Now )} eiding fa Lid 1 Lon 





W 
A. In gas welding of these tools, care shouk 
in flame control in order to prevent the overh 
the tool steel in the welded area, which mis 
reduction in hardness of the tool steel, and in 
hair-line cracks may develop in the tool st 
rapid heating will tend to cause poor welding of 
which generally results in unwelded areas in cent 
tool. The size of tip of the torch and the a 
pressure on the torch are also important as is 1 
ing the proper flame, which should be neutral 
carbonizing—avoid an oxidizing flame. 

B. Tool salvage by This 
eliminated the welding heat control problet 
exist in the handling of those tools. The ec 
of welding heat temperatures in individual 
varied so much that on several occasions the 
of the tool steel was reduced, due to slight ann: 
the fusion area of the tool steel. In induction 
the timing cycle is controlled automatically 
controls the heating temperatures. Proper d 
of coils to fit the tool to be salvaged is import 
though this coil preparation involves a little m 
and work, if the production of your tool 
high enough, it will repay the cost of this prey 
Various types of coils have been designed for 
of carbide tips to steel shanks, which we 
have Illustrations 
tf th iurbide welding by 
have applied to a particular tool, but a slight ad 





induc {1on. 


met 





1 


} ) | y rT? , 
been doi g tor some tink 
A 


technical papers on « 
had to be devised, this might prove to be an ad 
in all tools. The design of the coil generalh 
little in all companies and as such is a1 
problem 

machine tool can be 


Practically any kind of 


through 


induction brazing—including cutt 
drills, plug gages, broaches, end mills, form cutt 
drill shank, extensions, milling cutters, carbid 
etc. It is important to have a large enough i 


machine in order to handle most any type of tool 
smaller machines, it has been found that the ti: 
increased proportionately, thus the heat is tra 

in the tool steel area, which reduces the hardnes 
tool steel. The general hardness maintained for 
iround 63-65,R.c. <A great deal of thought 
study should be given to this method as it has 


tools 1S 





scope in the brazing of tools as well as its appli 
for production parts. 
C. Arc welding of tool steel. A great deal 


has to be taken in order to are weld tool steel to 


steel successfully. Proper heat controls, type 

trodes, annealing, preheating and quenching ar: 
volved under this method of handling. Figure 4 
trates the arc welding of high-speed steel cutters to a 
speed shank which has been annealed. Ajter tr 
many types of electrodes, the most successful pr 
to be Ampco electrode, which is an aluminum b1 
electrode. Even with this electrode, care had t 
taken in the welding technique as there was a tend: 


i 





c 


Fig. 5 


Lap Joint of Large Drill Obtaining Greater Weld: 


Area for Greater Tensile and Fatigue Strength 

















































41 cracking in eithe urchase of new é It relieve the i 
wall if too much much grinding work and aided in incre 
whipping of the ele Inspection Many of these gages were in ope 

: trode was done long as three months without any wear of thi utsice 
Other types ol tool liameter of the gage 


have been salvaged In Fig. 8, Plug Gage N | sllustrates the application 
] 


through arc welding ol carbides that were available in our pl r in 

with special high mediate service Carbides in. square were placed on 
speed tool steel elec the sick i this plug gage which h ed flat 
trodes, but special surfaces. Grinding difficulties were encounter ulter 
preparation before brazing due to these carbides being squaré but if 


and during the weld circular carbides of 1 in. diam. had been purchased 


ing of the tool steel it would have been several weeks before we received 
, : 

had to be taken them The nature of this job warrants the setup as 
IV. Proper hand hown, which prevented any down time on production 


ing of cooling Do inspection. Plug Gage No. 2 illustrates another emet 
rapid cooling or chill gency, but in this case, four pieces of juare 


ing will have a ten carbide were placed on the surface of the diameter of 
] 


dency to cause a this plug gage, and brazed Although in this case too, 
break in the toolsteel excessive grinding was necessary due to the ersized 




















or the welded area. carbides, the importance of salvaging this gage out 
Keeping the tool out veighed any other factor is it prev ( wn time 
ol draits or protect of productio1 Once these gages were in service, they 
ing it by some type uded in reducing grinding time in the tool room on 
ol cover such as as rdinary plug gages. Plug Gage N the first 
bestos, lime, etc., ré gage used in this progran No roun rbick vere 
sults in slower cool ulable but a in. squaré irbide v lace the 
ing and will give ar urtace of the diameter 
excellent weld 
joint 
\f LCA 
these tools is gener ill 
Minimum Machining Prepara- ata minimum andor 
1 > Dr Square Butt - : See at cael 
lo 5 . eo iSsions Wher;re - : 
Drazing materi a 
other than low te: 
ré ire used creat ire should be taken in 1 ta 
the surfaces of the welded area both before : 
elding [It is generally advisable to leave a re 
ent weld asa protective means in the fusion zone 
e joint h been chamfered, but is not essenti 
lded area has been properly handled 
llustrated in Fig. 5, the salvaging of tl 4 
red more machining than is generally necessatr ‘ed, 
tends to develop a stronger type of joint tha 
which is illustrated in Fig. 6 \iter a caret ; F 
ind follow-up of these tools, it was found that th 
lig. 4 served our means and proved succes ; 
y in minimum am unt of machining ; 
re, was set up by us as a regular procedure for 
particular operation. The type of joint as illu 
ted in Fig. 5 was applied to small drills, where sever 
lred were salvaged using this type of joint Phi 
1 to be the most economical and efficient for the a a ee ee =e 
rticular operation involved. Figure 7 illustrates this me = a eae im & . 
long drill before and after salvaging. 
ith regards to gages, it was found that many pl 
wore down very rapidly. Figure 8 illustrates ™8 tus gage wa the = ' 
ral plug gages with different types of carbide in Many MONS WILAOUL all} , 
As mentioned previously, it was found that this Mu 1 thought was given to the 
Ml proved very successful, which eliminated plug gages, but it was Be 
m many hundreds of plugs and in addit in excellent wu Ur n) : 
uo ‘ 
untere Dr in¢ 
the carbi 
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to have proper handling in the grinding of carbides. 
This program was later set up, thus eliminating much 
of this trouble 

The wearing down of these gages as fast as 0.0001 
per hour caused six and seven plug gages to be used pet 
shift on that particular job. In several cases ‘Easy 
salvaged many of these plugs by chrome plating. Both 
practices are used, depending on which one is best 
suited. In the use of circular carbide inserts it is ad 
visable to use only those which are 0.001 or 0.002 over 
size. This keeps the amount of grinding in the tool 
room to a minimum. The question of grinding these 
plug gages after brazing the carbide proved to be diffi 
cult at the start, but this difficulty was eliminated by 
inserting a small piece of mild steel bar stock in the 
center of the carbide and brazing it to the carbide, 
which was used as a temporary center. A great deal 
of care had to be taken not to apply too much heat to 
this little piece of steel so that it would not break the 


Gas Cutting Stainless 
Clad Plate 


ERETOFORE it has been common practice to 
gas cut stainless clad mild steel plate to within 
,; in. of the finished dimension and to chip away 
the excess metal 

Using a modified high-speed cutting nozzle recom 
mended for cutting carbon steel plate 6 to 8 in. in thicl 
ness, and approximately 30°, of the recommended oxy 
gen pressure, the Chicago Bridge & Iron Co. has beet 
able to produce cuts in 1'/s-in. thick stainless clad mild 
steel plate, equal in speed and quality in every respect 
to those produced on 1'/2-in. mild steel using conven 
tional equipment. Mr. Lundbom of this company has 
cut double bevels with two torches at the same time and 
experience no difficulty, although the thickness of the 
cladding has varied from 15 to 45% of the total plat 
thickness. Burned edges are soft and easily chipped 
whereas machined edges are work-hardened and ex 
tremely difficult to chip. 

Hand burning, while somewhat more difficult than 
machine burning, can still be made to produce an edg: 
equal in quality to burned edges which were received 
from the mill. With a little practice, a hand burner cai 
produce acceptable cuts in stainless clad mild steel plat 


Machine Cutting 


Mr. Lundbom has produced both straight and bevel 
r = 
cuts equal in quality and speed to those which we are a 


customed to getting on ordinary steel of the same thick 


ness. Machine cutting, using the techniques indicated, 
is no more difficult than cutting muld steel. If for some 
reason the cut 1s lost 1t can be restarted only after a 
smooth edge surface is prepared by chipping or preferably 


‘ ‘ , " ’ { , 
informa u | if I 1 Ce 


bond of the carbide tip with the plug gage 
extension was removed after the gage had bs 
down to the required size. 

In most all the tool salvage operations, wome 
were employed. It has been found that th 
more sensitive touch in doing fine work such 
quired in this program. Close supervision 
welders was necessary, particularly on 
Che illustrations as shown are only a few of t 
types of tools that ‘‘Easy”’ is reclaiming in 
assist in the war effort as well as to help the: 
overcoming this shortage of critical tools. 

Good organization is necessary to keep this 
at its peak, but unless the cooperation of all c 
is secured, a salvaging program cannot be 
its full importance. Although we are far fron 
in this tool salvage program, every day more 
tools are being salvaged which eliminates the 
of purchasing new tools in such great quantities 


by melting down the edge with a mild steel 
using straight polarity and high heat. 

Technique in cutting | in. A.S.T.M. A201 
20% A.1.S.1. Type 347 Cladding. Use a hig 
machine cutting nozzle with a cutting bore of Ni 
size and six pre heats of No. 65 drill size. This 
recommended for cutting thickness of mild sté 
in 


Preheat acetylene 8-10 psi. 
Preheat oxygen—30 psi. (neutral fla 
Cutting oxygen-—32 psi 
Torch inclined 16° backward lag 
Speed—10 to 11 in. per minute 

26° Bevel 
Preheat acetylen 10 psi 
Preheat oxygen 30 psi neutral flami 
Cutting oxygen oes DS! 
16° backward lag 


Speed 10 to 11 in. per minute 


Hand Cutting 


Hand cutting 1s somewhat more difficult be 


high pre heat which is necessary | 
impossible and it is necessary to melt out a startit 
but this can be readily done using an ordinary 


Hand cuts are a httle more irregul 
obtained on mild steel, but by cutting about '/,1 


1 
electrode : 


from the finish line, then making a second cut, tri 


ff this rough excess stock, a smooth finish c 
tained quite readily 
Pechnique 


il 


The same technique is used as ab 


I 


cept that the acetylene pressure is 18 pst. ind the 


gen pressure is 48 psi 


Torch should be slightly inclined in the direct 
cut For */,1in. plate use a nozzle with a cutting 
No. 53 drill size and six preheats of No. 81 drill 
both machine and hand cutting Other conditi 
main about the same Chis nozzle is used in 
mild steel 2 to 6 in. in thickness 


lo start by pier 


ae 














Sequence in Welding of Ships 


By O. Ovregaard 


PART I connection with details to a much greater extent than 





. ; has been practiced hitherto. In this connection it 

r-y VHE structural engineer 1s more lortunate than chould be mentioned that good welding practice starts 
ney cic ehR a he ~ am os — to with the designing offic If the designing engineers 
determine wit 1a fair degree of accuracy the stresses ind draftemen are not thoroughly familiar with welded 

; constructions may be subj cted to. The naval instructions, and unable to compute welding stress 

t, however, is confronted with proble ms wher they are unable to prescribe the correct connections and 

: stresses are more in the nature of assump the exact calculations of same The welders out in the 

The load conditions are determined by dis yard may be as competent as it is possible to be; if the 

n of hull weight, cargo, hydraulic pressure, welded desion is not correctly carried out. they cannot 


ive power, wave conditions and weather condi 
While the ship is in sea way, the weight compo 
cargo and the hull are changing position con 


produce a first-class welded hull 





usly with relations to each other. It is impossibl Welded Connections 
tain an exact knowledge of the forces and the 
n at any time during sea way, and even if it were [It is not the object of this lecture to di ffer 
le to obtain these forces, the hull represents such a ent forms of connections such as butt, overlap or aut 
licated construction that it would be next to in matic versus manual welding, but rather to disc t] 
ble to follow in detail the direction of the fore most desirable method and sequence of welding in 
their resulting stresses through the different connec hulls. Certain connection however, will be met 
It is true that research work carried out during tioned in order to poimt out their characterist: nd 
years, for instance, the Sag and Hog test carried failure lo illustrate this, for instance, we will refer 
Captain C. O. Kell, U. S. Navy, on static bend to a cross connection, 1.e., an intersection, either a Jong 
i destroyer and the work carried out by Prof« 1 tudinal welded on both sides of a transverse, o1 t 
lel during the voyage from Europe to San Fran verse, for instance a floor, welded to each side ¢ long 
12,000 t.d.w. cargo ship, has given much valu tudinal The usual failure in such connections tak 
formation which might serve as the foundation _ place in the lines through the root of the w the dire 
more accurate calculation of stresses. On the tion 1s 45 he normal force perpendicular to tl ur 
hand, the complicated hull construction referred face rupture is, therefore, force divided wit} i 
recludes exact calculations. We have to be satis If we assume that the stress is evenly distributed el 
ith comparing the computations with experimental the ruptured surface, the transmitted force throug] 
ind use the experiences compiled by the clas both fillet welds at the cross connection is Vi : 
tion societies as a criterion. The classification where / is the length of the fillet weld and &, is the work 
ties have altered during a number of years the ingstressof the welding material and a throat Tests 
kness of material in hull construction on the basis of have proved that this assumption of rupture of fillet weld 
rience which has been compiled about the operation 1s correct 
essels since Lloyds Register was a coffee house in lhe transverse butts of the ship should always be butt 
London. In many cases the rivets have been used as a welded in order to obtain a fair hull of minim resist 
rion for this trial and error process. Where, lor ance Chere are many ship uilder how er, that prefer 
tance, the stresses have been excessive, and rivets overlapped seams, as these simplify construction and 
ing loosened without being sheared off, the survevors reduce the stresses inherent to butt weld \nother 
reported the case and the classification societies important factor generally overlooked in the nnection 
taken their precautions. In many cases, the rivets with overlapped joimts with fillet welds, 1s the t that 
e unquestionably been the source of damage either i steel plate is slightly convex due to thr lit tresses 
le reduction of material stresses caused by rivet alongtheedges. Whenusing overlapped joints with fillet 
i or by the special designs which have been ré welds, thes tresses are released witl { 
red by riveted connections. Welding as a method of warping of the plate in other directio1 1c] 
ig the hull components, therefore results in a in overlap subjected to stress will re: light 
ter freedom of design, and it is possible to develoy deformation, there is no object havit rlap 
ictural members which will transmit the forces more greater than about 2 times thickne It 
tly, and reduce material stresses considerably generally assumed that the yield point heat 
e most obvious path to follow when replacing the of the yield point by stress, and that tRe 1 
ted structure with welded is to make use of material iltimate sheering to ultimate str ( rhe 
ting laboratories and preferably compare the riveted writer, however, h red t 
nection with the welded ones, thereafter to make 
ug] 1s { { y 1 i mestaet 
ugh use of strength calculations particula Static Strenath of Welded H 
\ Dock I 
Dry D “ ; 
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nnection is below 100% or not, because thx me rat etween deck al botto! tre 
n will be absorbed by the plates idjacent [1 I lel, referred to in tl 
d nnections, the elasticity of the wel portance ch tests can hardly be 
| re not of major importance. Welded ecause t e results which are e: 
bjected to perpendicular forces will in fact extrem | in modern shipbuildi | 





Id point has been exceeded, d 1é 1 the lal ft I tre < Dp! ic] ing tli 
t For riveted connections resistance t ring the laboring of 
forces are, however, much lower and onl é uit the haracteristics of the ste 
r single riveted overlap to 68% with h sts es by dampening in suc] mat 
1 overlap, and a maximum of 90% with tl terial reverts to its original condition | 
connection Before the yield point ha I re n ship construction due t 
i. however, the rivets will lose their efh { entioned in practical] ll recent 
ilarly if water tightness is required, b lus the de n the SS 
rivets will loosen, and the caulking along 1 Vane \ mprehensive de 
vill open In fact, a riveted connection v thu Is« n the proces 
eptible sliding even by comparative] | Arcl t i Marine Eng f 
rule we might ume this loss of f1 thi w fre 
lap takes place t about 17,00 i ( tive C1 f rest e1 
etween the 1 ted connecti iS eExct r and in port 
t ets ubirect | lirect she irin the ce r ‘ { ' 
e section 1S go1! ery tast, and generally t é W r 
yout 30,000 psi vhereas the welded conne ess ( 
continue to hold until the ld point e] nated 
s been r Che most ideal mi { veicht isht b 
urse, be ori where the welded I teri | t t ' tr ‘ ‘ . lley 
would have thi me yield and elongatio1 ( l 1 | riveting n illusts 
steel, and this is generally the case with th t] re doubling plat in thi 
electrodes of toda’ In tact we | ( { I penil I Vy \ dit thie 
1 . h " 1+ 4 ‘ 1, . 
where the tauit fissure have 
n the ship’s steel instead of in : 
; E iQ9000 - — + —_—_,——_—__+ , - — , , YT —EE 
ed connection, this of course, oe, SS es eS | a +—_#-4 4 4 441 
ie to the fact that the yield Boece -—————_+——_+_+_ 4 — +++ + + 14 + 44 
the ship’s steel was lower than ian Tame, Line MER OE OE ake | . wer. 2. Se 
: 3 ; CO ae a ee ae ae | } Sil ase 
ld point of the welding material r 
Re se f j . 50 }———_ - - —+——-- +} | a a | > 4 , = 
inerability of a hull, or its 00) | ré 
resist collisions and shocks, 1 Py an PS j ee 1 AS H { a i 
measure o! 1ts resistance against Fa 
g of a loe il fracture due to 3000;/-—— oe oh Dee ae «| iw 7 BEe 
tresses It has been proved a ~/ 
; Y¥ VS Cy 
imber of occasions that welded 
2 00 — - + ~ ye A — &/ -fp— wa + 
possess tar greater resistance t . , A — 
.- ‘ 9 ‘ 1 ' ae py ar 
nock than riveted vessels in tr ~1 T/ 
i] . , ' yy AS A { 
llision damage to a welded vessel M, re : 
re local. wh a 1 | a A 
eC 10Cas, Where in ariveted vessel 4/ o4/ d 
, ‘ = + + . 7 eee | se 4 + oo 
: Milage may Nave far reaching O00! tf eo" , F 
Goor oy te —+ a, ; ; + 
ind will start shearing rivets at a | ae ee eee awry i i ae oe SRE 


iderable distance from the point 
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istance against tatigue stresses 
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iS more or less an undetermined J 
lol \ vesselin se iway is subjected . | / | J 
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umber of varying stresses, alte | a 


between maximut ind muni 


the frequency depending upon 
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5sses6 


ives and wind Che writer has 


ied out stress measurements on an 
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Fig. 2 (a) 
plates might be considerably reduced, because the 


doubling plate may be given the shape of the character 
istic stress pattern of such connections. 


Advantages of Welding in Connection with Ship 
Construction 


It will be of interest to analyze the weight saving ob 
tained when comparing welded structure with riveted 
structure. Most of us are familiar with the saving of 
weight obtained when reversing shapes and welding th« 
toe against the plate as compared with the same shapes 
having the flanges riveted to the plates. This results 
in a weight saving of about 30% alone for shapes. When 
using serrated members and shapes, which most of us 
ire familiar with, the saving of weight for members is 
further increased to 40% The writer has conducted a 
number of experiments with serrated and special ser 
rated members, as compared with riveted members, and 
has found that the former possess a greater elasticity 
than riveted members which is also of considerable im 
portance in ship structure. It may interest you to learn 
that various shipyards in the Scandinavian countries 
commenced making exclusive use of serrated members 
about 1934, and that the savings and advantages ob 
tained by the use of this construction were manifold. 
For instance, the 15,000 t.d.w. type of tanker built by 
the Cockum Yard in Malmo, Sweden, was increased to 
16,000 tons by altering the design of these vessels from 
riveted to welded, with special serrated members. In 
other words, the carrying capacity of these vessels was 
increased about 900 tons. For a shipowner such an in 
crease is of great importance, because it presents a con 
tinuous source of revenue. The charter cost of a ton is 
generally assumed to be twelve shillings per month 
Thus an addition of 1000 tons to a vessel brings £ 7992 
or $28800 per year, which to the shipowner represents an 
additional profit, aside from the fact that the cost of 
maintenance for his welded is considerably re 
duced 

In connection with the foregoing, it will be advisable 
to mention that the prediction of the efficiency of a 
proposed vessel is one of the most difficult duties of the 
naval architect and, incidentally, also the most interest 
ing one. lo compile all p yssible cost figures of a vessel 
and reduce same to daily expenses, and thereafter com 
pute the earnings of the vessel based upon different 
charters in different routes, and when these data art 
finally accumulated, design a vessel so aseto meet the 


computed efficiency, is really the essence ‘of ship con 
struction, because the shipyard which meets its pre 
dicted efficiency will never lack customer 

One of the most unpleasant difficulties which the 
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designer, welding engineer and builder have to . 
during construction of welded ships, is warping 
from transfer of heat from the arc to the hull 
to be able to make successful use of we lding. it 
sary to know how warpings and their connected 
arise. There are many rules as to the best ; 

which to counteract warping, but all different 
are being concentrated into one law—namely 

as little heat as possible and leave the ends oj 
terial free. There is no question but that th 
rules call for excessive deposit of welding mat 
that a sensible reduction of this can count 

warping to a considerable extent. To thi 

writer has made a number of tests and has { 

with first-class coated electrodes the welding of 
deposit need not exceed the area of the c rr 
rivet holes specified by the Classification Societ 
plus 25%. This ratio brings us down to fillet 
normal throat. The extent to which the dep 

terial fuses into the welding material is very 

lected, but experience indicates that it is of ut: 
portance to use comparatively heavy electrode 

amperage and as fast traveling as practical in 
get proper fusion and minimum transmission 
One of the most important laws to follow whx ; 
a ship is to analyze what influence warpings wi 
the hull as a whole and to divide the hull up i 








3 
welding bays, welded in a predetermined sequ iF 
order that the stresses and warpings arising : 
teract each other. The present tendency of ; 


cating merchant ships, in suitable section 
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the present emergency, although it scares our 
nbuild By welding the ship in 
is, of course, possible to put a greater numbet 
on each section than ordinarily could be done 
ting the ship as a whole, because too much 
iterial deposited on a hull in a minimum time 
tisfactory, whereas if the vessel is built up in 
the heat distribution is greater, and the possi 
welding stresses continuing into adjacent parts 
is lessened. The welding of ships in sections 
increased economy because of the suitability 
ections for automatic and down-hand welding 
lesirability of using serrated or castelated mem 
hip structures has been discussed in the for 
nd it is obvious that this type of member asid: 
many other advantages, also eliminates a con 
This is due to the fact 
1e welding is restricted to certain areas or incre 
Che writer has been fortunate in having had an 
rtunitv to design serrated framed vessels for several 
ind to be on board a vessel built entirely on set 
structural members during collision, with a speed 


ing colleagues 


} 


mount ol warp pe 








ut 1] knots The damage from this collision 
ery slight when comparing the speed and thi 
hit In fact, the vessel proceeded on its voyagt 
ncountered severe storm after the collisi 
it anv additional damage being developed lr} 
: rdly ] ive taken place with l riveted shay 
; the rivets probably would have sheared for 
i lerable distance aft during the collision 
juestion of cost of construction of weld 
j mpared with riveted ships may be of inter 
i tunately, the writer only possesses exact data ft 
linavian yards Here it was found that the cost 
: ediu sized vessel 9000 tons) based on serrate 
was reduced about 20°, as compared 
: | ships of ident lesign For smaller S( 
i t] duction in slightly large When in 
li { to this reduction in cost, the owner of the ve l 
lj es benefits in the form of increased earn 
; ity of the vessel as compared with a riveted v 
lso reduced t maintenance, there can be 
; tion but that welded ships are to be preferred 
he present record building of vessels may see 
tic, but 1f one views the construction as man-hours 
ld be apparent that the number of man-hour r 
tically th: same whether the vessel is built 
rin 7 mo In fact, the vessel built in 7 mo. ts to be 
rred, as far as workmanship and sea worthin ré 
ned Many pe yple eem to be under th 
n that launching a vessel in 10 days from keel 
represents the actual building time Chis is very 
neous because the 10 days’ launching time represents 
sembly, that is, joining the fabricated parts which 
vere referred to in the foregoing. In spite of this, 
t 10 days for a 9000-ton freighter is the most out 
ling achievement ever heard of in shipbuilding 
e it demonstrates organization abilities which have 
undreamed of in the shipping industry in former 
Emergency Cargo Vessel for War Purposes 
ur attention is invited to the tvpe of cargo v: 
in wus¢ they have excessive superstructure 
ing, which make them excellent targets for enet 
irines, becat the higher a vessel extends bi 
level, the greater is the radius of its visibility 
: r tactor to consider is that vessels with high 


ture are more difficult to maneuver owing t 





Viodern ship design tends toward r 
structure | 


I am suggesting, therefore i vessel, | 


war emergency, on which the superstructure ts e1 
removed, with the exception ot a pil + h , Ww 
de signed isa tel scoping erstructure 


profile of such a 10,000-ton vessel 1s shown on tl 
giving roughly the idea of the proposal. ‘The 

a freeboard { approximately 6 it 
deck forward, but negative shear aft, cr 


treamline sh Lp d dec] 


Che officers’ and crews’ quarters are below d 
tween the engine room hatch and the telescoy 
hous Entrance to the quarters will be 


pilot house and through the escape scuttk 
Cargo hatches are at least 60 ft. 1n ler 
modern design developed by Martin Nel 
permits easy removal of hatch beams and incr 
longitudinal strength of the hatch opening, thi 
will be no difficulty with the hatch constructi 
modern ports have ample cargo 
winches and cargo booms are hardly ever us« 


Where it is nec 


facilits 


ing and discharging cargo 


the vessel to use its own handling facilities, thes 

of somewhat novel design, and consist of an el 

operated crane on rails straddling t cal 
that it 


nd stowed below when essel 5 
may b ‘ 1i } usted out | | r t 
mounted when the ve elis 1 rt It 
that cargo handling ilitic f this t 
eles¢ in tlot housé f th é { 
med na 1se¢ on ft ( Te t | | 
\ 

Che 1 I ( | ‘ 

Diesel engines, turni | , 
ngine re ti r ected 1 é 
neat hydraulic couplings with 
revolutior e] nute t () 
flexibl nection betwee otor 

Tink | 1 il ] ld pe note 1 tl t 
mit t hy ild the e } | tlic ; 
T) Ba 11] T ric 7 ‘ 
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CT vill xt ( | ut on the ‘ 

Che necessary aunxiliat chine 

ip vill be Di | 

We h i i¢ I e] 

| ce with the law d re t 

perstructure Phe tage 
Maximum height above s« e] 
pilot house v iT tely { 
duce the1 | 1 lity ' ; | 
the ( ely { ( ul uti | 
lol 17] 11 W ] ere } Ww ' 
‘ el well iT ‘ | Tif i 

I the wit 1\ ub iri 

[he tre ( dou We nt | 
vitn thi nstruction 1 ryt ret 

@T trl re 7 ’ 

ro te] é 

1 erstructut 
if { it] il ; 

ruction i isiderabk 
Your att 
l 1 of 1 like t x 
— P . ‘ ‘ ‘ 
dit rstru ) 
Cl 1 { i¢ ré 


SEQUENCE IN WELDING OF SHIPS 





; +4 $ ; 
== t 
i 2 - y 





AF 


suse the present type of cargo vessels being built will 
require considerable alteration for peacetime operation 


PART II* 


Chere is probably no profession or craft where the 
responsibility is so great as in shipbuilding, because the 
life of the crew and passengers and the safe conduct of 
the cargo a ship may carry, depend upon correct com- 
putations and plans by the engineer and how well the 
shipbuilder has carried out his work. When a vessel is 
subjected to severe storms, the hull stresses arising from 
these should have been anticipated and provided for by 
the designing engineers, and the various crafts involved 
in the construction should be certain that their work is 
well done and that no ruptured connections may occur 
from faulty workmanship. In many cases the stresses 
may exceed the yield point of the material, as was 
plained in Part I, and it is not infrequent that a large 
vessel subjected to waves of about 30 ft. in height may 
develop stresses of 15,000 psi. or more. In this conne: 
tion it may be mentioned that the ratio between com 
pression and tension when the vessel is in the trough or 
crest of a wave may be as high as one-third. For in- 
stance, the stresses in deck may be three times the com 
pression in bottom when on the crest of a wavs 

Figure 5 shows a vessel on the crest of a wave; Fig. 6 
in the trough. The dotted line indicates the wave on 
port side while the full line shows the wave contour on 
starboard side. The force developed by a wave is 
therefore, not symmetrical, but generally also imparts a 
twisting moment to the ship. Figure 7 represents the 
moments corresponding to Figs. 5 and 6. The moment 
of ship in calm water is indicated for comparison and th 
moment on crest of wave as well as in trough may 
therefore, be measured as additional moments to th: 
static moment when plotted as shown. The bending 
moment of the vessel when in a trough between two 
waves, is, as will be seen, considerable and, at times, 
three times as large as the moment on crest of a wave, 
is mentioned above. This ratio between bendin; 
moments must be taken into account by the designer of 
iny vessel and serves as a reminder to the welding en 
gineer as to the fluctuating stresses the connections of a 


’ 


ship are subjected to. The curves shown are plotted for 
i ship 430 ft. 0 in. long, 59 ft. 0 in. beam and 30 ft 
0 in. molded depth, with an approximate mean draft of 
23 ft. 9 in. and a displacement of 13,000 tons. Figure 8 
gives the actual deflection measured on a ship of this 
measured and recorded. Only part of this height ts 
effective and this must be computed after the moment: 


size in a storm where waves of up to 49 ft. in height wer 
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Fig. 6—Vess« e Trougl 
T 
1 
‘ 
Fig. 7 M t F { 13 
t 
a e 
Fig. 8—Actual Deflections in Storm with Waves up t 
nd corresponding stresses have been plotted 
[he above should impress upon shipbuild 


he fact that on 
onnection only may be the cause of the loss of t 
with its entire crew and cargo, because if rupture 
it generally spreads whether the vessel is a weld 
i riveted one, 


seriousness of their work and t 


Design and Erection 


. 


The planning and computation of welded conn 


ire carried out in the designing office; it is nect 
b | 
\ 


therefore, that the designer and draftsman have 


plete understanding of not only the advanta 
welded connections, but also knowledge of v 
metallurgy, including stresses which may occu! 


knowledge, the greater 


possibilities for eliminating undesirable stresses 11 


warping The mort 


to welding procedure. 


Che planning of a welded hull is entirely different 


that of a riveted hull. First of all, 1t 1s impor 
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essive welding may become very harmful, 1 
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Sequence Proper 
uly all of us who have been connected w 
ilding or structural work have had oc 
how steel structures are influenced by cl 
mperature. Anybody watching the behavior 
ull during construction has seen that the he 
the sun during the daytime may cause warpage 
erable magnitud it is the duty of the shi 
ind surveyors to watch these changes and ike 
e tor same during construction 
temperature changes caused by nature ar 
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SEQUENCE IN WELDING OF SHIPS 


“45 


Sket 


tion of the two plates when cooling and using the proper 
coefficient of expansion, we find that the plates, if free 


to move, would contract about '/;. in. As both plates 
have been locked in position at ends prior to commence 
ing of welding, the stresses corresponding to above con- 
traction will amount to 23,500 psi. These computed 
stresses are very close to the actual stresses measured 
which amounted to 25,600 psi., when experiment was 
conducted with plates of same dimensions in the labora- 
tory 

The above example is referred to in order to give 
engineers and welders an idea of the deformations locked- 
up stresses of similar magnitude would cause in a hull. 

Before going into the question of actual sequence, it 
may be of interest to analyze, for instance, the stresses 
occurring in a hull connection and to compute the thick 
ness of welding actually required as compared with the 
classification societies’ requirements. 

As an example we shall compute the stresses in the 
longitudinal bottom framing of an oil tanker of approxi 
mate dimensions: 


L.B.P. = 500 ft. 0 in 
Beam 67 ft. O in 
Depth 36 ft. O in. 


Figure 9 shows the approximate midship section, spacing 
vetween longitudinal members in bottom = 27 in 
bet longitudinal I bott , 

The top portion shows spacing of transverse frames 

14 ft. 0 in. and distance from transverse frame to bulk 
head 12 ft. 0 in. Directly thereunder are the dia- 
grams of bending moment and shearing computation 
giving following results: 


Static load on longitudinal frame 10 tons 
Reaction at transverse bulkhead 16 ton 
Reaction at transverse frame 24 ton 
Bending moment 1,960,000 Ib 
Shearing fore: 3,800 Ib 
Longitudinal frame 19x9x! 4 

151.5 in 

/ 2190 u 
he static moment, M, 128. 5 


Allowable shearing stress in weld, f; 6800 Ib. /in 
Average shearing force each end of frame 10,000 Ib 
Formula No. 1 f, 6800 Ib 
when 
web shear 410,000 Ib 


tatic moment 
throat of weld 


/ 


tion modulus 


SCC 


Solving Formula No. 1 with respect to a throat of 
weld gives us a continuous weld and each side of the toe 
of '/4-in. throat for a length of 4 ft. O in. 

Using same formula to determine the throat of weld 
ing required for 6 ft. 0 in. length in the middle, the frame 
a continuous welding on both 

g-in. throat 

It will be seen that this is the same 
method used in order to arrive at the 
proper riveting for identical connections, 
only that we have added 25% as factor 
of safety for corresponding welded con- (f 
nection. My contention, which I am 
fortunate in sharing with some of the if 
classification societies, is, therefore, that \ 
it is unnecessary to increase the strength ~~ 
of welded connections above that of cor- 
responding riveted connections with the 
exception of the 25% I include in the 
computation as a possibility of human». 
error. 

A comparison between vessels welded 


gives us 


sides of 


in accordance with rules permitting minimum 
thickness, as referred to in Part I and welded vese 
during present emergency, will prove the foreg 
clusion. Warpings in the former are redu 
minimum, whereas in the latter, warpings ar¢ 
nounced, and in order to eliminate these the | 
quenching method is usually resorted to, with th 
that locked-in stress conditions become still mor 
vated. Heat and quenching as a method of 
of warpings should, therefore, be reduced to 

(see also Fig. 10). 

Compensation for Shrinkage.—In order t 
specified principal dimensions of a welded hu! 
construction, the item first considered is allow 
shrinkage (see Fig. 11 The following allowarn 
been compiled from the construction of 
welded vessels: 


l. Flat keel laid out with 2 in. all 
frames (frame spacing plus '/ 3. in. For « 
verse bulkhead !/;. in., and each butt, '/s in. shri 

2. For the first continuous deck the shrin] 
by welding transverse bulkheads to same is re 
'/. in., and for deck beams, to !/¢4 in This i 
the welding material deposited under a nonstre1 
is less than for bottom structure. 

3. As fore and after peak in modern shiph 
fabricated separately on the skids, an extra 
of */g in. is generally taken for the fore peak 
for the after peak 

4. For ships with several decks the shrin! 
puted in advance for each deck and a proper 
both for heat transmitted and shrinkage causs 
is entered in the welding procedure. 

5. Itis of the utmost importance that hull 
ire continuously on the job and check all m« 
any undue shrinkage should immediately b« 
the naval architect or welding engineer in 
proper precautions may be 
veyors are more 
construction work. 


taken \ 


necessary in welded th 
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ships 


1S applied to partly as well as all-wel 


is advisable to distinguish between 


Vessels in which longitudinal se 


ire riveted while butts and tra: 
welded. 
Vessels where the entire hull and 


is welded. 


Regarding (1), it is obvious that a combinati 
ing and riveting invites difficulties. I 
particularly to subpunching of the seams, as 
to impossible to obtain proper alignment of t 
holes when the butts have to be welded fir 
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; it =; J ‘few >t [ee vessels it desirable to eres 
mit ™ | n 4 weld the entire hull betor 
4 . | | ing continuous welding Phi 
5 SSS SD SD ow Cc = ht 
— crs Water tight and Oil tis 
Contraction of 72° Pf. be carried out on night s] 
preferable due to less interfere 
3 os init Che shell berths being erected 
mm proper sequence fron bot 
20 or double bottom and up, 
Bier Gp yee | cea | erection units on the skids t 
é 4 ao .or " 
Transverse Spmive’="] 8 possible, are welded with r 
my 1.9 neutral axis of the vessel 
~ - ae — — oe fabricated, in order to e: 
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tudinal shrin! e whicl M 
| 
25 j 4 care of by the llowance 1 
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edy is to dnill on plate strake for at least one ind after tacking same, the ontinuous wel 
f the length of the vessel at each end. and for progress symmetrically as described in 1 
els, for one-third of the length at each end. It ind preferably diagonally, on each side 
erstood that riveted frames are hardly considers Every other bay should be leted first 
dern yard, because they would eliminate the returning ft kipped bays 11 manner 


iving inherent to welded vessels. 

2), @ ul-welded hull not only 
weight saving, but 
n and effective 
and Welding Sequence for a vessel ma. 


be summarized as follows 


rding (2), the 
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results it 
better t 





lends itself 
construction. 


rectton 


Dividing the hull 
hs and these into bays, 





suitable numbet1 
in order that the erection, 
vell as welding, may be carried out in orderly sequence 
[he parallel midship up to the first 
generally constitutes berth No. 1. 
lhe section forward of said midship body is either 
pt as one berth or divided into two if the fore peak is 
bricated. Thus we have berths No. 2 and No. 3 for- 


into a 


continuous 


Likewise the after body and stern are divided int 
or more berths, 1.e., berths No. 4 and No. 5 
The structure between main and superstructure 
ks generally constitutes berth, No. 6, and the 
ture one berth, No. 7 


super 


the larger the vessel, the larger the number of berths 
ired. A proper division into bays depends largely 
the welding analysis and the desirability of keeping 
per heat and shrinkage balance during welding 
n with the most carefully worked out welding 
there will be a tendency of the bow, stern and 
ges to lift. It has become customary, therefore, to 
low about 1-in. lift at bow and stern and about in 
bilges by prealignment. The keel and bottom plating 
laid out to the extent possible, cased up, and butts 
elded first, whereafter the seams may be Unionmelt 
Ided. In cargo ships with double bottoms this 1s 
n sections on the skids and constitutes the first 
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SEQUENCE IN WELDING OF SHIPS 


back-stepping 
In Scandinavian shipyards it has beer 
the lasi » build the 


erect same completed ag 


0 VI tX 
11m1St 
bulkhead which extended outside the shell 


nethod may sound radical, it has proved 
because the usual knuckle of the shell 
head is eliminated, making correct, smoot] 


ossible and cutting time erection rm 


laminated plating in this method is exagger 
outside welding permits a perfect fusion 
bulkhead. The protruding | 
chipped ff after welding is con 
yf modern tankers this method h 
fully by 


pleted 
is been follow 
ilso extending transvers« 
deck plating and, to g 
to laminated plating has been observed, alth« 
16,000 tons dead weight 
in this manner 

Prior to closing up the 


my 


tankers have been 


decks in a tanker, 


ull cargo oil piping should be in place and be 
the transverse bulkheads. The type and 
of cargo oil piping has undergone consider 
in late years The ring system 1s genet 
ind welded pipe sleeves through bulkh« 
placed heavy bulkhead fittings The que 
oil piping brings us to a rather inter 

lhe cargo oil pipes in a large tanker are fr 

in diameter and thus possess a conside1 
strength. This strength should reall Y 

in the ship structure, and I have, theref 
replacing pipes with ducts welded to the bott 
vessel and utilizing these ducts as carg 
lucts to be made of the me plate tl 


bulkheads tl 
knowledge, no case ol 
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bottom plating, and would constitute longitudinal men 
bers of considerable strength. One of the classification 

cieties has already agreed to accept ducts of this de 
cription as longitudinal member: 


Continuing with oil tankers, the superstructur 


should be given a streamline form and designed so as t 
permit free passage over main decl Che remarkabl 
feature with welded ship construction is that the most 
modern form and pleasing lines also result in the least 
expensive construction, and curved surfaces always have 
possibility of absorbing stresses 

It is generally accepted that superstructure, such as 


deck houses, etc., should be welded without a bounding 


ingle, which is inherent to riveted construction It has 
been my experience, however, that the welding of sharp 
edges of the deck plating generally causes warpings and 
locked-in stresses, but that the use of the old fashioned 
bounding angle practically eliminates these stresses and 
keeps the deck straight The use of bounding angles 
is therefore recommended 

While welded shipbuilding in Southern California is 
greatly favored by climatic conditions, there neverthe 
less exists the possibility of convection caused by chang 
ing temperatures and high wind, particularly in _ the 
morning hours. In my opinion, precautions should be 
taken against the possibility of convection during these 
hours, either by having the welders work in the interior 
of the vessel or, if working outside, protected by shields, 
because wind and changes in temperature often may 
cause rapid cooling which is not anticipated, and which 
is evident from Fig. 1 in Part I, at which time this ques 
tion was thoroughly discussed. 

There is a certain danger of overdoing fabrication 
methods at the expense of man labor hours. It is rather 
obvious that when fabricated parts have to be forced 
into place the result is locked-in stresses and a hull 
which is not in accordance with the outlines of the plan 
Furthermore, the usual precautions of eliminating all 
warpings by application of quenching is not exactly 
recommended, because any warpings straightened in 
this manner necessarily must leave stresses locked up 
in the adjacent parts of the hull. After all, the forces 
brought to bear on such warpings do not dissipate from 
the hull together with the heat transferred to same, but 
remain in the hull itself as a potential source for later 
trouble. While the 100% fabricated ship construction 
method of welded ships is generally considered some 
thing new developed during stress of war, it may interest 
vou to learn that Swan & Hunter's plant at Newcastle in 
1935 built a 4000-ton tanker which was entirely fabri 
cated in sections up to 150 tonseach. There is no ques 
tion but that the 100% fabricated method, if planned 
with extreme exactness and based upon very caretully 
built jigs, can be successful On the other hand, 
inexactness with this method and careless handling of 
the fabricated sections invariably will be the source of 
inexact hull construction and possibly inherent weak 
ness in same, 

Having given a brief sketch of the sequences of welding 
of the hull, it is recommended that special attention be 
given to the welding table for same It is the writer's 
contention that the welding table should be worked out 
for each hull and that this table not only should give the 
size of the weld, the size of the electrode, but also the 
amperage. With the unskilled welders available at the 
present time it seems only reasonable that all possible 
advance information should be given before commenc- 
ing the work. The size of the weld required by the 
American Bureau of Shipping and by the Navy is, in 
the writer’s opinion, excessive, and is referred to in Part 
|. There is really no logic in introducing so-called ‘‘full 
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Fig. 12—Welded Propeller 


Che illustration indicates a propeller hub « 
sections. Each section is cast with four fins 
bladed propeller. Thus the fins on the foremost 
constitute the leading edge the propeller 
fins on the aftmost section, the trailing edge 
on each of the intermediate sections act as reimforcs 
of the respective propeller blades. It is obviou 
sections of this type are easy to cast on account 
comparatively small mass of material involve 
simplified mold work. The sections are machin 
fitted together so that the fins conform to the 
the respective propeller blades, after which the k 


corresponding to same in taper ol tail shaft, is mull 


The propeller is now ready for cover plates w! 
bent to approximate shape before attached by v 
to the fins. The back plate is welded on first, th 


being wedged firmly to the fins by jig or quilt b 
slots shown on sketch. The face plate is thet 
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NITED Airlines as one of the leading users of 
] DC-3 (Douglas) air transports has long been 
/ aware of what might be called a ‘‘weak link’”’ 
in this airpiane’s makeup, namely: the heating system 
and more specifically the boiler unit of that heating 
system. 

The DC-3 has always used the “‘steam’’ system 
wherein water is converted into steam by contact with 
metal which has been heated by the engine exhaust 
gases. The steam is conducted to a tubular radiator 
inside the airplane and gives up its heat to a stream 
of air brought in through a “nose door’’ located in the 
nose of the plane’s fuselage and carried through the 
radiator by means of ducts to the various parts of the 
plane's interior. The steam condensate is returned to 
the boiler and again converted into steam. 

Suitable valves and regulators are used to maintain 
about 15 lb. steam pressure throughout the system. 
A surge tank serves as a reservoir to compensate for 
varying demands on the system. 

The radiators give practically no trouble in service; 
the valves and piping give average or expected service 
while the boilers, as mentioned before, are the ‘weak 
link’’ in the heating system. 

The original Douglas factory boiler was of tubular 
construction using some 18 tubes of varying length by 
'/, in. diameter and made of stainless steel. These 
tubes were welded to suitable headers and located in 
the path of the exhaust gases from the engine. Water 
was fed into the lower header or sump and converted 
into steam as it contacted the exhaust heated tubes. 
The steam thus formed was conducted to the radiator 
where it gave up its heat to the incoming fresh air for 
the cabin. The resulting condensate was returned to 
the boiler to be used again. 

This type boiler which we shall refer to as the tubular 
type boiler has been used with success by some airlines, 
notably the American Airlines, Inc. In fact this type 
boiler was so improved by the use of arc welding that two 
members of American Airlines Personnel won well- 
deserved awards from The James F. Lincoln Arc Welding 
Foundation. In view of such improvement the ques 
tion might well be asked: ‘“‘Why a different type of 
boiler?’’ The answer lies in the fact that while all 
Douglas DC-3 airplanes are like so many peas in a pod 
in many respects, there is, however, one important 
difference between the DC-3 equipment as used by the 
various leading airlines. That difference is the make 
and type of engine used. To clarify: American Air 
lines uses the Wright, single-row, 9-cylinder, air-cooled 
engine whereas United Airlines in contrast uses the 
Pratt and Whitney twin-row, 14-cylinder, air-cooled 
engine. Since both these engines give aff plenty of 
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hot exhaust gases for boiler heating, the questi 
“What difference does it make which engine 

The answer is vibration. The periods of 
encountered with the use of the twin-row (14- 
engine while smoother to the passengers neverthel 
are anything but friendly to the stainless steel tub 
the tubular type boiler. The welds did not fai 
vibration but the tubes did. Seams would ope: 
bends of the tubes with clock-like regularity 
100 hr. service. 

Thus it can be seen that the answer to on 
engineer's prayers is not necessarily the answer 
other airline's problem. 

In order to combat this “demon” vibration, o: 
the writers (H. A. Lebert) early in 1938 design 





iter 





is known as the United Airlines Corrugated m Fig. 2—E 
This design did not permit vibration of any of it 

yet provided flexibility to compensate for wide ext ;, 
of temperature with attendant expansion a1 7 2 
traction. The first units were made in a drop | a 

as stampings, i.e., sheets of stainless steel wer the st 
into half-tubes, placed between male and femak .s 
and the corrugations stamped one at atime. Th e tubul 
two half-tubes were trimmed to match and lanes 
on each side to form a continuous corrugated le two 
This tube formed the core of the boiler. Tw wa 
stampings but with shallower corrugations ws oe 
stamped, fitted and welded on the outside of tl Ke OF 
to form the boiler shell or jacket. The hot e eit, ¢ 


gases from the engine came in contact with the cor 
heating and converting into steam the water which 
was introduced between the core and the jacket. The 
finished boiler looked very much like the boiler show: 
in the accompanying photographs. It was a success 
in combating vibration and gave at least twic 


Fig. 1—-Forming Stainless Steel Sheet 








Fig. 4—Arc Welded Seam Withstands Roll F 


Blanks Are Clamped Into Welding Fixture with Copper 
Backing Plate 
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steel into the ze tube 
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life 
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i decided improvement in cost and service over 
e tubular type boiler for use on twin-row engined DC-3. 
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side of the core represented reduced 
t of welding that was not easy to get at. The two sim ple St 1orm : 
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Fig. 5—Another View of the Rolling Or 


3—Boiler Core Blank in Position on Roll for Corrugation 


AIRPLANE BOILER FABRICATION 
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Fig. 6—-Finished Core with a Welded Shell Blank 


blanks are here being rolled into tube form. Each blank 
in the flat is 18 x 28'*/s. in. so that when a standard 
factory stock sheet (36 x 120 in.) is cut down the center 
we avoid waste material as the trim is used to make 
the upper and lower sump blanks (6 x 12 in.). The 
outer shell for the boiler is likewise formed into a tube 
before it is welded. The shell blank is 11!/g x 297/39 in. 
rhe attachment lugs and the steam outlet neck use up 
the narrow trim strips so none of the metal is wasted. 

After the core blanks have been rolled into tube or 
pipe sections they are clamped into the welding fixture 
shown in Fig, 2. 

The supporting pipe shown in Fig. 2 has a copper 
backing plate to back up the weld and to dissipate 
excess heat. Two heavy spaced bars provide a clamp 
for holding the core in position. The core is first tack 
welded in about a dozen places and then a continuous 
weld is made as shown. Stainweld A rod gives good 
penetration and forms a ductile weld—the heart of 
this method of boiler fabrication. After the flux and 
some of the surplus weld have been removed we are 
ready for the rolling machine. 

Figure 3 shows a boiler core blank in position on the 
roll and ready for having the first corrugation formed. 
End plates held in position on the roll proper by set 
screws, accurately locate the position of the first cor 
rugation. These end plates also serve to keep the first 





Fig. 7—-Corrugation Being Rolled Into the Shell 


corrugation at true right angles with the c 
first corrugation is important as it forms or 
the ‘‘lead’’ or master guide on which all the 
rugations are patterned. 

A light coat of oil is put on the inside of 
blank before it is placed on the roll. No lubr 
used on the outside. 
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Fig. 9--Welding Jig for Assembly Parts 


After the first corrugation has been formed 
plates are removed since each corrugation nov 
rolled is guided and spaced by the last precedl 
rugation riding on the outer groove of the main 1 

In Fig. 4 can be seen the terrific punishment 
welded seam 1s subjected to The ability oO! 


weld to withstand this roll-forming action is what ! 


this inexpensive, efficient method of boiler fab 
possible. 
Since the rolling operation is the “heart 


method of boiler fabrication we have added th 


view of the operation shown in Fig. 5 
rhe standard depth of the corrugation 


436 THE WELDING JOURNAL 








\ 


{ 
{ 










































Ph LN 





Fig. 10—Inspection of the Boile 





yperator secures this depth by read the indicator Fig. 11—-Finished Boiler Ready for Installat 


ing 


the feed screw. In addition he uses a depth gage as 
ionally some lots of sheet stock are harder tha from the lower or water sump up into the space betwe 
rs with a corresponding greater amount of “‘spring the shell and the core It will be remembered tl 
the core corrugations are in. deep while the she 
Figure 6 shows a finished core with a welded shell corrugations art 6 in. deet It is the uc 
ibout to be slipped into position over the cors created that acts as the steam forming chamber 
ter the shell blank 1s in position on the core the shell The sump in the lower left-hand corner is the v 
ls are arc welded to the core and the assembly agat ump and will have the pipe threaded boss weld 
cet ai ye = as shown in Fig. 7 it while the sump in the lower right 
In Fig. 7 » have th corrugations being rolled int have the steam outlet flange welded into it 
e shell. The shell and core corrugations have t The lugs for attaching the boiler t 
itch as the core is being guided by the inner roll exhaust pipe are shown in the lower 
ves. The shell corrugations are only sg in. deey ibove the boiler’s nameplate 
the are welds are subjected to considerable tensior The welding jig shown in Fig. 9 1 for 1 


e both ends of the shell are welded to the core with sembly of sumps, steam outlet flange, water i 
» the result that the shell is really being stretched int: ind attaching lugs in accurate position on the b 


ce whereas the core could pull metal from the wu core and shell Such assembly, of cours 
lled end during its forming or ‘‘corrugating’’ proces boilers readily interchangeable on any airplane 
Note how the core weld has ‘left its mark’’ on the Inspection of the boiler, Fig. 10, is made afte1 
ell surface thus showing the extreme pressures that been sandblasted to remove all weld flu he boiler 
ld and metal are subjected to plugged at the steam outlet connection and connecté 
Figure S shows the component parts of the boiler to an airline at the water inlet fitting Undet 0) 
this stage of assembly ur pressure the boiler is submerged under wat: 
[he shell has had elongated holes burned through detection of any flaws or pinholes. If any ar 

ch corrugation. These elongated holes will permit they are welded and the boiler again tested uw 


steam, which will form between the shell and the presen 
re, to escape into the upper or steam sump. An equal Figure 11 shows the finished boiler ready for st 
mber of holes but much smaller in size have beet or installation on an airplane It weighs slight 
in the side of the shell directly opposite the stean under 15 lb. as compared to approximatel 0 


These smaller holes permit the water to pass most tubular type boilers 





AIRPLANE BOILER FABRICATION 
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AMERICAN WELDING SOCIETY 


ACTIVITIES = 


RELATED EVENT § 





EXECUTIVE COMMITTEE MEETING 


eeting of the Executive Cor 


tee, A.W.S., was held tn Room 110é 
A.S M.E. Headquarters, Engineering Soci 


ties Bldg., New York City, on Marcl 
944 The meeting was called to order by 
Pr it Arnott at 10:15 A.M., with t 


following members present: C. A. Adam 
H. C. Boardman, R. W. Clark, O. |] J 
Fraser, I. Harter und A. C Veig« 


Chairman, Outline of Work Cor itte 
W. Opraragen and M. M. Kelly 
‘ ni ei 
nl hip yy wd ( i. ve 
tandard n Commutt 


[The President made reference to 
document prepared by the Secretary of tl 
W.R.C. covering the historical backgroun 
and present organization of the Council, 
its relation hip to National Defense R« 
arch Committee and its tie-in with the 
A.W.S 


members of the Executive Committee i 


Copy of this was submitted to 


advance of this meeting and is attached t 
the minutes of the meeting nt to 
Board of Directors.* 


In the discussion the following point 


were brought out 


| There is need for a greater under 
standing of the relationship of W.R.C. an 
A.W.S 

2 The A.W.S. Technical Committ: 
ought to pay more attention to the c 
ordination of activities of the W.R.C. a 
A.W.S. Technical Activities 

} The objective of the SOCIETY i 
always has been to service industry. 
: A large portion of the money cor 
tributed for research is earmarked for 


specific projects and is unavailable fo 
searches that might be referred to the 
Council by A.W.S. Technical Com: 
tee 

5. Affiliation of W.R.C. with Engineet 
ing Foundation facilitates contribution 
to research, and cooperating engineering 
Societies are each encouraged to look upon 
W.R.C. as their welding research organiza 
tion 

6. Through ninety or more common 
members of W.R.C 
with A.W.S Technical Comunittec 
needed research is carried out by W.R.( 
and results utilized by A.W.S. Technical 
Committees 

7. Good use is being made of research 
work conducted under W.R.C. in the tech 
nical activities of the Society, not only in 


the drawing up of standards and 


project committee 


code S 
also in the Socrety’s publications and u 
its Annual Meeting program 


> 


It was voted that a Research Coordinat 


* Reproduced elsewhere in this 




















) I er t () { if 
Cor t ippointed; further, tha i Co [ 
Outline of Work Committee be request America; Metallizing I 
) ul } ind p rine ior § I l I ilwel \ | 
ymmittee; and, further, that when sucl standard Oil Co. of N. f 
ommiuttee appointed, the Executi\ Westinghou EK] ck M 
Committee of A.W.S. request the Welding Mochel. I: ! tio 
Research Council to accept that commit to be not that the pro 
is t \.W.S. Advisory Co é Mp1 i . itati 
W.R.¢ aS 1 y Kept 
it co rg 
= f progra \ 
en 
I foll ing app { Acie l ILL ! ( I 
e last 1 V Lon it tee eeting tl 4 
oO ( it i 
ild logically I 
1 14 ; j t ; 
idd ? i Committe ru , ( 
R. S$. Donald, Thomson-Gil ry ; Tr, 
: Rae Lor ] 
Electric Welding Co Convention: M. I ames be en 04 
ee! ) RK t Lf c 
Smith, Metal & Thermit Corp., represent Encineering Divisi END 
ing the Publicity Committee attest ‘ , 
AnaIcdate tO i Lp} 
- . ‘ I T rivie Tl tvV1 lO}! ol n 
Nort! Che above appointments wer ee ce 
. , 3 : 
4 i i 
made on recommendation of the Publicity 7 
Lommiuttee 
ver r D " 
W.S. Representative at Session f 1 
) r Technical Groups Building Off ; 
; l merica Cc nirerence wm R che ler, Fr 4 It wa rt ill | y ft Pr 
ury 14—Purpos¢« to discuss postwar pro the Director ing 
gram on building codes—T. R. Higgins, October 104 » small Pu 
Chairman, A.W.S. Committee on Building nittee was appoint vy} 
Code, S. A. Greenberg, Acting Technica msider and o I 
Secretary, A.W.S yhicity poli ind pr ! 
‘ » fi . | 7 ; ° . e ; " a 
, mand Jit ng a i rf oval rf h i ir ot ) 
Under Auspi if War Department Engi C. T. McDo publi 
i ~ ¥ Pu 
neer Board Purpose to develop welding Combustor | gineeri \ | 
procedure for field splicing of large steel President of National Adv: 
beam LaMotte Grover was selected be t1 igreed to serve te pora 
cause of his interest in structural design in of this Committe: 
“wD Re ‘ 
1.S.M.J Botler Code Committee Hear this Commi ttee were repor 
ng, Varch Sth, n Revision Para raph Pe Donough, under late of | 
; Ti? 1 . 1 , . P 
I1z \ W. Obert, with W. D. Halsey as The report embodies de 
T< Té + + }, 1 ‘ 
ulterna ons and suggested publicity pros ‘ 
It was the conse of op 
Not! Above appointments were mad : “ip 
D posed rogtTa a il 
on recommendation of Outline of Work eee I . i 
‘ and the Com tt inder t 
Committee Chairman 
. " " 4 WP . nip ol Mr. y , ol gt 
y pb 1. for Change nA.W.S. Commi ‘ f ' . 
r on e . ended or the Ti r an ( 
tee Personr Appointment of Metallizin os ' 
Ay tal r represents 
t lards Committee: It was voted to ap ; 
“‘ia™ It was voted idopt p l 
prove recommendation of Outline of Work ; ; 
, . ‘ 4 recommende y the Publi 
Committee for the appointment of a , t ti 
- v a tee irthner, to accept tne Lo 
Metallizing Standards Committe: vith 7 


, _ recommendation for the € p 
he following scope and personnel YOu 


. 
} ‘ Mi ] | Stove! Assoctatt 
Scope Chis committee should esta - : ack 
list 1 1 ’ " immons-Boardman Publish 
lish standards for design data, manufac 


turing practices and inspection method 





vhich are essential for the various field ; om Ee 

of appl It should also cover suc] _ 

tandards as definition ymbol te In view of ] les, the fa uty 
etheds and other such standards as ar: December | 4 tock wa d 

required by industry 2339 copies of the book, it wa 
Personne Air Reduction Co.; AMERI authorize the Welding Har 

CAN WELDING Society, S. A. Greenber; ttee to proceed with reprit 

Secretary; Bell Telephone Laboratori opies of the 1942 edition of 

W.G. Knox; Bethlehem Shipbuilding, 1 la» 
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HELP HIM GET THAT 





LONG DISTANCE CALL 





THROUGH TONIGHT 






QZ 


You can do it by not using Long Distance between 7 and 10 P.M. 


lhose are the night-time hours when many service men are ofl 


luty and it’s their best chance to call the folks at home. 


eT» 


BELL TELEPHONE SYSTEM ‘&) 


recomm 


to author 


] é? iuinor f kd d ) 
Publi ned by A W.S 
voted to accept the following 
ndations on payment of royalti 
of educational book 
covering researches paid 


l Book 





R.C. or 


y the Society or W prepared by 
more than three authors shall not be sub 

ct to royalties 

2 No author or authors may receive 

yyalties for more than a five-year perio 
unl the book represents a new editio 
in which case a new edition shall treat 
as a new book 

If sufficient revenue has bee 


rived 


pa 


y all costs of a book, rovaltie 





field, insurance and governmertal agenci a by-produ ve are ab 
are being invited participate in the ré men in the welding reseaz 
vision of the manual This work comes under 
After consideration, it was voted to a our University Researcl 
dept invitation of H.P.&A.C.C.N A. for As one of its endeavor 
the appointment of a representative on it compiling a list of curre 
Editorial Committee for the revision of thx problems, and in this cay 
tandard Manual on Pipe Welding and to the cooperation of the « 
lesignate, subject to the approval of th dustry to suggest probl 
A.W.S. Outline of Work Committee, M1 tion rhe probl iy 
D. H. Corey A.W.S. representative or formulated in considera 
An early ponse i 
1944 Annual Veeting ‘ ] 
qué d 


Result of letter ballot vote indicating the 
wishes of the Board of Directors 
d type of Annual Meeting wa 
as follow 





SUSTAINING 


Graver Tank & Mfg. 


COMPA) 


Ck 











hall be paid to an author or authors fron : founded in 1862 Che 
) Dir rs favoreda3 lay meetin : 
iny balance remaining, in an amount up ; er ates sy dud. . : : ganization, with it 
| dir t 1 5-« meet : 
» but not exceeding 10° % of total gro | Director favored a ay _— Chicago, Indiana id |} 
> 1 ' ) ( cs did not Dp] 
receipts for the book Payme! hall , 31 rectors did no — y auqua, Ps yivania in 
“ae 18 Directors favored a 3! lay meeting :; , , 
iaqde OI i yea! . noma, na kept pa with 
without social activiti , : 
. . . rel ind are ideally eq 
n pir nd r Cor ? Directors favored a 3'/,-day meeting ‘ f bai] 
Vat | ; 1 1 i ill typ hop bul 
( nir tor tion i , ith social activits , : 
el plate equipm« I 
Che President made reference to an invi [It was reported that the (¢ \ tio " { or tank weldr * 
ition received by the A.W.S. from th Prograin Committees are proceeding wit! and filter ugar clar 
ubject association to appoint a represt ta pl fora lay et gy wit Oo ocial ment equipment ill are 
tive on its Editorial Committee that will activitie ypes of equipment being 
undertake the revision of the flandard yy Graver plant inda 
Man ’ Pipe We aing In this lett ol ol G ui v1 
it was pointed out that the A.W.S. a CE - FMC iswernified { 
RESEARCH PROBLEMS dive! a hel 
other organizations were invited to partic1 
pate in this activity because of their inter Probably one of the most useful vic ie 
, , ei , Sus 
est in pipe welding and the desire of the that the Welding Research Counci STAINING COMPA 
H.P.&A.C.C.N.A. to make the Standard ommittees render is to stimulate weldi L. O. Koven & Frother, Inc 
Manual on Pipe Welding of the greatest research in the different universities of Ave., Jersey City 7, N. J 
possible use to industry. Representative this country. In this way we are abl the fa ation of metal t 
of the contracting field, the manufacturing to solve current research problems and a trial or marine equipm« 
ry es oa i T A ~ 
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These Features Each Month 


* Welding Metallurgy 
* Cost Analysis 
* Welding Design 


* Production Ideas 


* Salvaging Tools 


* New Maintenance 


Economies 


* Useful Tricks and 
Tools 


COistilin Latta ) 


EUTECTIC’ 


LOW TEMPERATURE* WELDING 


EUTECTIC WELDING ALLOYS COMPANY 40 Worth St#.,.N. Y. 


Originators of the Low Temperature Welding Process 


"Reg. U. S. Pat. Og. 


i le Mia 
EUTECTIC WELDING ALLOYS COMPANY Dept. E-5 
40 Worth St., New York 13, N. Y. 


Name 


Address 


ADVERTISING 





Company... 


A 


-NEW WELDING 


BLICATION 


For 
WELDERS « ENGINEERS 


. Created to disseminate factual information 
and knowledge gained from the experience of 
successful users of EUTECTIC Low Temperature 
Welding, the new welding process which is gain- 
ing wide acceptance in production, salvage and 
maintenance. All metals from aluminum to zinc 


die-castings can be joined by this process. Ap- 


plicable with oxy-acetylene torch, metallic-arc, 
induction and furnace heating. 


The EUTECTIC WELDER is prepared by the 
engineering and research staff of The Eutectic 
Welding Alloys Company, and supplemented 
by contributions from users of the process in 


all fields. 


Welders, welding engineers, and metallurgists 
have acclaimed the arrival of The EUTECTIC 
WELDER. An engineer writes 
“Found your publication a real boon to 
our welding department. Please add the 
following names to your list and make sure 
to send us current issues every month,” 


Please send me The EUTECTIC WELDER every month, 


Position 
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requirements Now producing intricate 











g equipment and Jackson products. Office New directors seated a 
fabricated metal parts for war and stock located in Portland, Tacoma were: Kenneth H. Davis 
Organization dates back to 1881. Com and Seattle H. Davis Wire & Cable Co 
: ake ac ses 
pléte engineering service from consulta : Calif.; and Flint C. Elde: 
tion through development and actual y National Board of Boiler and Pressure search Engr., American Ste: 
production. Operates two large plants at essel Inspectors, 145 North High St., Co., Cleveland, Ohio 
Dover and Jersey City. These plants are Columbus, Ohio. A national organiza 
quipped with the late st types of machin tion of the Chief Boiler Inspectors of the The general chairman for 
ery for fabricating, welding, X-ray, stress State °, cities and other governmental Committee for the 1944 Co; i 
relieving. sandblasting. machining and jurisdictions that have adopted and en be Mr. Gundstrom and th 
I 1 ng, nabdtlas u nin g and 











force any of the Codes of The American 


the Non-ferrous Division P; 
Society of Mechanical Engineers The 


mittee, Mr. C. A. Litzl 
[Industrial Oven Engineering 





purpose of the organization is to promot 














uniform boiler laws and rules, to secure land, Ohio. It was vote ; 
uniform approval of specific designs of Annual] Convention at Cleve ‘ 
SUSTAINING MEMBERS oilers, pressure vessels and appurten association with the Ameri 
ances and to promote one uniform code of Metals as in previous year 
Gulf Shipbuilding Corporation, Chicka- ules and accompanying stampi rhe directors’ meeting wa 
saw, Alabama. Building vessels for th luncheon with over 50 in att 
U.S. Navy, C2-S-El1 vessels for the U.S in interesting ‘‘Navy Ind 
? 
Maritime Commission, and large higl WIRE ASSOCIATION MEETING tive’’ Program was present 
peed, twin-screw refrigerated vessels for direction of Lt. Commander 
he United Mail Steamship Company At the annual meeting of the Board of ford, U.S.N.R Che meetj 
Che yard is located on Chickasaw Creek Directors of the Wire Association held at a Navy motion picture, 
ibout six miles north of Mobile, Alabama the Waldorf-Astoria Hotel, New York, on Beaches 
Phe yard has 8 building way March 24th the foliowing officers wer: 





elected for the ensuing year 


The ja E. Haseltine & Co. of Portland 


Ore., originated 62 years ago. It has beet President, D. D 





Buchanan, Manager of SMALLER WAR PLANTS COR! 


Operations, Union Drawn Steel Division, 





active in the welding supplies for the last 











' WASHINGTON, D 
16 years 3esides handling a complet Republic Steel Corp., Massillon, Ohio 
line of welding supplies, they also carry a Vice-President, R. M. Hussey, Supt. Wire Information Regarding Foreig 
complete line of industry and shop sup Dept Jones & Laughlin Steel Corp., U. S. Patents Availal 
eM 3 ai SEO PRR Manufacturers through Te 
plies Aliquippa, Pa.; Vice-President, Nor 
~ , : ; es ws a Advisory Service, Smaller \ 
They are distributors for General Ele rrous Division, E. W. Gundstrom, Asst Plants Corporat 
? : . s ation 
tric electrodes and machines, Hollup, Plant Manager, Rome Cable Co., Rom« \ 
Arcos, Eureka, Stoody, Handy & Harman, N. ¥.; Executive Secretary, R. E. Brown Do you know that you 
and many other brands of electrodes Publisher, Wire & Wire Products, 30 from vour Government the , 
[They also distribute Victor acetylen Main St., Stamford, Conn 





rights to some of the best and 1 














Carbide-—— 


IN THE RED DRUM 





EFFICIENT 
ECONOMICAL 


DEPENDABLE 


. 


FOR WELDING and CUTTING = 
Use National Carbide in the Red Drum 




















6@ E. 42nd St. NATIONAL CARBIDE CORPORATION New York, N. ¥ 
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Are YOU Paying for Your 
Welding Machines TWICE? 


Welding engineers in a leading U. S. shipyar scovert 






that the power wasted when their machine: 





“idling,” was actually piling up such a large 










company was paying for its w elding machit Care 
ful records showed that the idle welding machine time v 
75% of the 21-hour welding day that the toral power 
waste added up to 31.7% of the total power 

To end this needless expens¢ 






























War-til 





save 







stalled ht At Mat 





cast ts , 
auiomal ? "a 


The ® model 1010 Autoitatic Welding 
\ Machine Starter with Arc-time 


talizer is designed to operite in conjunc- 
n with any standard uelding motor 
enerator set. It starts the welding machine 
hen the welder touches the rod to the 
rk. After a short interval of no welding 
e control automatically stops the machine 
Vhenever welding is in progress, arc-time 

unted by a synchronous totalizer. The 

zer does not operate when the rod : 


horted to the work, thus only actual arc- 
enefits —achieved in the next few months. 
j 


tshows how power savings alone paid for the 


bp- controls in 6 to 7 months, and then went on paying for 





the welding machines with money the company DIDN'T 
get. Ir also shows other economies and increased producti n 


which resulted from the -Ap- Arc-o-Mat Totalizer attachment. 


ven ors 





: 
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In addition, it shows the large savings which grow from the 






















tact that, with the -Ap- Arc-o-Mat, the same facilities can serve 


Lddilionai Wwe i? nacnitie 


A Copy of this Report for YOU 


| lfyour welding machines are working 


ak OES 


without automatic controls, you are 
due for a shock when you apply this 
report to your own welding costs. You 


too, can end this waste. Just write us 





the “Shipyard Waste-Power Re- 
rt.’ You incur no 
bligation. Write 
lay, NOW. 


Ma, HEWLETT. PACKARD COMPANY - PALO ALTO, CALIFORNIA 


BOX S10F - STATION A 
ADVERTISING 


== 





foreign inventions—and for only a nominal solution of your technical prob- 


charge? There are approximately 45,000 lems 

patents and pending patent applications 2. By contacting your nearest district 
which were formerly owned by residents of office manager, who is acquainted 
enemy and enemy-occupied countries but with this program and can prop- 
which have now been seized by the Alien erly direct you to the point to 
Property Custodian. All except those get the information you desire 
patents already exclusively licensed to 3. By visiting your regional Technical 
American firms prior to their seizure are Advisory Service office or one of 
available for use by any American manu- the district offices, where a classi 
facturer on a nonexclusive basis rhe fied list of all the alien patents is 
enemy patents will not be returned to their located which shows the number 
former owners after the war and are now of patents under each classifica 
being licensed on a royalty-free basis for tion and a short description of 
the life of the patent. The only charge is each one, 


an administrative fee of $15 for each 
patent licensed 


These patents are the result of millions NATIONAL CHEMICAL SHOW IN 
of man-hours of the finest research and in CHICAGO COLISEUM NOV. 15-19 
clude inventions by leading foreign scien 
tists and technicians in nearly every field Sponsored by the Chicago Section of the 
of applied science. They include many American Chemical Society, the third 
new inventions and ideas for new products National Chemical Exposition will be held 
which your plant may find useful. Or, Nov. 15 through 19, 1944, at the Chicago 
you may find something suitable for re- Coliseum, it is announced by M. H 
converting your facilities to manufacture Arveson, Chairman of the Exposition 
some other useful product Committee 

You can receive full information about Headquarters for the show have been 
the simple licensing procedure governing opened at 330 South Wells Street, Chicago 
the use of these patents from the Smaller 6, Ill. 


War Plants Corporation by following one 
of these steps: 


WELDING FUTURE BOX CARS 


l By contacting your nearest regional 


Technical Advisory Service, a Welding, the ancient industrial process 
new service set up in each of 14 that has emerged as an essential construc 
Smaller War Plants Corporation tion method in war production, will be 
regional offices to assist you in the used extensively after the war to build 


lightweight box cars that will say 
20% in weight and increass 
correspondingly, Wallace N. Bark 
president of Pullman-Standard Ca 
facturing Co., predicted today 

“In the welding which we wil! 
postwar period we will make us 
experience in manufacturing waz 
for the Army and Navy, just 
getting into war work, we drew 
peacetime know-how in makir 
railway equipment,” he said 
ment issued in connection with ¢ 
lication of a special March welding 
the company magazine, The Car 

“Confronted with the problen 
ing war weapons of exceptional rug, 
with a minimum of dead weight 
and Navy ordnance designer 
welding as an essential part of 
struction. These products take fa 
abuse on the battlefield and in nay 
bat than railway cars ever do i1 
operation, yet they have deny 
that they can ‘take it.’”’ 

It will take many years to re; 
railroads’ 1,700,000 over-age heavy 
freight cars but such a program i 
to begin immediately on the 
peace, Barker stated 


A. O. SMITH WELDING EQUIPMEN 
DISTRIBUTOR 


The A. O. Smith Corp., Mi 
Wis., announces the appoint 
Pacific Metals Co., Ltd., a 











INTRODUCTORY $10.00 





PACKAGE 

















5 Ibs. 542” x 18” 








Contents 
Manganal Special Tite-Kote For welding of 11 to 14% Manganese Steel 
eae Gyratory, Roll, Jaw Crushers, Dipper Teeth, Pump Shells, Im- 
10 " She" x 18” pellers and all Equipment that wears due to impact and abrasion 





for 


A.C. & D.C. 


Seaco 
Hard Facing Electrodes 
5 Ibs., 345” x 12”. 
for 
A.C. & D.C. 








MANGANA\ 








$13.67 Worth for $10.00 Only one box 
to a customer. 


Our Distributors can make immediate shipment, 





Sole Producers 


STULZ-SICKLES CO. Pitti n esis 


Newark 5, N. J. City... 














Have your nearest Distributor ship 
us, (1) only, $10.00 Introductory 
Package. 


} Mail us Direct, one FREE copy 
of your New Booklet, The Weld- 
ing of 11 to 14% Manganese Steels.”’ 
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“HUNDREDS OF DEALERS ALL OVER THE UNITED STATES” 














“MAJOR” WELDING CABLE is sold through hundreds of ap- 
pointed dealers. Our certified dealers are qualified to quote 
lowest prices and offer prompt shipments. In most cases you 
will be able to order “MAJOR” WELDING CABLE by a local 
telephone call. 


SPECIFY AND DEMAND “MAJOR” CABLE 


Doynet accept substitutes for “MAJOR WELDING CABLE 
should\your logal welding ‘supply dealer be unable to assure 
delivery— contact us direct — we will aftrange prompt ship- 
ment from our factory. 


WRITE, WIRE OR PHONE! 
PROMPT SHIPMENTS! 





WELDING ENGINEERING COMPANY 


MANUFACTURERS - - DISTRIBUTORS 


MILWAUKEE 2, WISCONSIN 
Offices and Agents all over the United States 






ADVERTISING 











Lalifornia Nevada and Ariz i Tor detail OT al pli ation pro edure Photo valuate the 1 
MiTHway Certified Electrodes, A.-C micrographs show grain structures in tl the text 
W eldet ind other welding equipment is-welded and the heat-treated condition Published y A i 
tantial stocks of these nationally ind tempering curves indicate the hard- Metals, Cleveland. Ohi 
nized products will be carried in ranges obtainable by heat treatment Price $6.01 
ific Metals’ warehouses at 3100 Nine [Illustrations of typical application ig 
St., San Francisco, and at 1400 gest that there is a considerab] held of 
Alameda St. Los Angel usefulness for this proc: not only 


pair and salvage but also in the compo it VICTOR EQUIPMENT 
ARC-WELDING TOOL AND DIE STEELS cuatruction of mew tools and Gis, on An unusually 

ploying a less expensive steel] for the body en prepared 
dep. 


\ handbook of engineering data, weld und siting only enough of the special 


ig procedures and heat treatment pro 1 to provide a working surface or edg¢ 


dures for tool and die steels has 


published by C. E. Phillips and Co., 2750 TOOL STEELS = 
Poplar St., Detroit 8, Mich., under the 

itle, Arc Welding in the Matntenance and sleels, by J. P. Gill, Vice-President 

nstruction of Tools and Dies In the und Chief Metallurgist, Vanadium-Alloys 
itroduction, it is pointed out that the Steel Co., and R. S. Rose, G. A. Roberts, CURRENT-REGULATIN 
iccessful use of arc welding on forming H. G. Johnstin, R. B. Geoge, Metallur- COMPENSATOR ‘ 





tamping, forging and blanking dies de gical Staff, Vanadium-Alloys Steel Co ( _ 
. mrt q° ’ 1 Tie serieral ( 
vends on the selection of electrode mate Che purpose of this book has been to : 
, . , ¥ , has issued at i 
rial which will yield a deposit possessing present as concisely as possible both the 07. ; 
} ; ee oe aU ( scT1 t ( 
yhysical properties comparable to those theoretical and practical information that 
: P : Lon € ator tor (> V 
the parent metal, and also qualities exists on the more commonly used types : 
' ye , : : yntrol. Copy a 
h respond to the same heat treatment of tool steel Ihe book has been writte: 
is prescribed for the parent metal. That mainly for those who use tool steels and 
is, the more that is known about the paren it is hoped that the data included will be 
metal, the better the conditions are for a of material help to them in becoming LOCATING SPOTWELDIN 
holly ti ct ] tio! en better acquainted with the mar pes “TTAI IATADI 
vhnohy atista ry appli atic n les ler acquainted with ne many typ ol RIVETING WORK 
types of electrodes are described iy fol tool steels produced and in solving tool 
wing pages, each of these types being problems. The sections on Manufactur An interesting pamphlet 
igned for a certain range of group of ing, Testing and on the Principles of Heat has been published by Sciaky 
eels The text explains the range of lreatment may prove somewhat elemen- West 67th St., Chicago, Ill | 
ipplication of each electrode and fur tary and have been included to establish Sciaky Locating Spotl t 
. ‘ ‘ se ‘ a ‘ ' 
ishes heat-treatment data, deposit char 1 sound background for the more technical las proved very useful on a 
icteristics, physical properties and special points and to enable the reader to properly production machinery 


A CORNER OF THE EISLER SPOT WELDER TEST DEPARTMENT 


Tes) =e ei eu get 
Hight eS 2, e % m 
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* ot lider ¥ 


WE MANUFACTURE A COMPLETE LINE OF RESISTANCE WELDERS FROM \4 TO 500 KVA, ARC WELDES 
AND TRANSFORMERS OF ALL TYPES.—THERE IS AN EISLER WELDER FOR EVERY PURPOSE 


740-770 So. 13th ST. EISLER ENGINEERING COMPANY NEWARK 3, N 
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to stand the attack 
of severe corrosion! 


Stepping up the service life of proc- 
ess tanks and vessels is vital in to- 
day’s war production and equally 
important in plans for the post war 
pe riod. 

This may often be readily done by welding 
linings of sturdy, corrosion-resisting metals or 
allovs into vessels of steel, wood or concrete 

Monel 9 Nickel 


are formed easily to all types of vessel con- 


and Inconel”® in sheet form 
tours. Sheets are punched for plug welding. 
and are also readily welded to themselves or 
to the steel vessel by the electric are process. 

In fact, electric are welding is the only proe- 
ess recommended for the attachment of sepa- 
rate linings to steel equipment. 

The minimum recommended sheet thickness 

for welded-in linings using Monel, Nickel or 
Inconel set by practical fabricating considera- 
tions is .062 in. (16 ga. U.S.S.). Usually, all 
welds are left in the as-welded or reinforced 
condition. 
In lining existing equipment, sheets are em- 
ployed as large as can be handled conveniently, 
or, if the vessel be closed, that can be put 
through a manhole or other opening. 


In storage tanks 7 ft. or 8 ft. in diameter and 


smaller, in which fluctuations in pressure 


(breathing) are not to be encountered, the 
long dimension of each sheet may be disposed 
either longitudinally or circumferentially. At- 
tachment to the steel by intermittent welds at 
sheet edges is sufficient, but lapped welds in the 
lining sheets obviously should be continuous. 
Because of the mild mechanical requirements 
of service, plug welds are not necessary. 


* Subject to Government priority regulations 
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Lining with narrow strips may be used in spe- 
cial cases where large sheets are imprac tical 
Plug welding is omitted because strips are rela- 
tively small, from 3 in. to 12 in. wide and up to 
i ft. in length. Again .062 in. sheet or heavier 
is recommended. 


Linings in Wood Tanks. In lining wood tanks 
with sheet metal, joints can be made either by 
soft soldering or silver brazing in the case of 
lighter gauges, .050 to .037 in. or thinner. or 
by electric are welding in .050 or .062 in. sheet 
For are welding, a butt strap, to prevent burn 
ing of the wood and to anchor the lining of the 
tank, is placed behind each seam and it usually 
is screwed to the wood. If nece ssary, the lining 
itself can be screwed to the wood with Monel 
screws on 8, 12 or 24 in. centers according to 
requireme nts. The heads of the screws should 
be covered with soft solder or prete rably silve 


brazing alloy to insure liquid tightness 


For new Metal Tanks of welded construction. 
the clad steels— Nickel clad, Monel clad. and 
Inconel clad—are recommended and are a 


highly satisfactory answer. 


For further information write for Bulleti 
r-2 “Welding, Brazing and Soft Soldering of 
Monel. Nickel and Inconel.” Address: 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


INCO NICKEL ALLOYS «- - -: 


MONEL + “K” MONEL + “S” MONEL + “R” MONEL + “KR” MONEL + INCONEL + “Z” NICKEL + NICKEL 


Sheet ...Strip...Rod...Tubing...Wire...Castings 
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Write for Bulletin No. 50 


"PACKAGE UNIT" 
HEAT CONTROLS 


REQUIRE NO 
CHANGES IN 
WELDING 
CIRCUITS 


Close current regulation in 
virtually any type of resist- 
ance welding installation can 
now be obtained by the sim- 
ple addition of a Weltronic 
“package unit” heat control. 


These controls are now avail- 
able in three types: the 5OY 
single dial type where only 
one adjustment is required 
for one or more welds; the 
50W with multiple dials for 
individual adjustments or for 
adjusting individual pulsa- 
tion values; the 50XX _ pro- 
viding adjustable automatic 
heat rise from preset mini- 
mum to preset maximum. 






COMPANY. 


DETROIT 19, MICH. 





SPOT WELDERS 


Manual and automatic spot welder 
made by Pier Equipment Mfg. Co., Ben 
ton Harbor, Mich., are illustrated and de 
scribed in their recently published Cata 
log 42. Details of important parts, regula 
tor controls and automatic weld timer for 


controlling the timing periods are given 


The foot operated welder listed range 
from 5 to 50 kva. capacity; the air-oper 
ated pre types include 20 to 30 kva 
capacities, with high speed projection and 
spot welders of 30, 50, 75, 100 and 150 


kva. capacities. Welding capacity charts 
for all welder sizes and for different throat 
depths are included 


BATTELLE TECHNICAL ADVISER TO 
GIVE HONORARY LECTURES 


Dr. Samuel L. Hoyt, technical adviser, 
sattelle Institute, Columbus, Ohio, ha 
been selected by the Golden Gate Chapter 
of the American Society for Metals to pre 
sent its 1944 Educational Lecturs Che 

lectures, on the subject, Properti 


Selection, and Specification of Alloy: 
will be delivered at the University of 
California, Berkeley, on April 19th, 20tl 


st, 24th and 25th 


Each year the Golden Gate Chapter of 
the A.S.M ponsors the seri ot five 
educational lectures on metals rhe le 


turer is selected from the foremost metal 


lurgists of the country, and the privilege of 


giving the lectures constitutes a recogni 
tion of the lecturer’s contributions to 
metallurgy Previous lecturers have been 


M. A. Grossman, Director of Research, 
the Carnegie-Illinois Steel Corp.; E. C. 
sain, Vice-President, the Carnegie-Illinois 
Steel Corp.; and V. N. Krivobok 






































Dr. Samuel L. Hoyt 





the University of Minnesot 





a 
1919 to 1930 was a ress irc] 
with the General Electric Cy 
became associated with the A 


Corp. and later became direct 
lurgical research of that corpo 
joined the staff of Battelle | 





technical adviser in 
Dr. Hoyt is a member of t]} 
Society for Metals, the Amet 
of Mining and Metallurei 
the American Society for 7] 
rials, the AMERICAN WELDI 
Sigma Xi and the Institut 


England He has beer 
Schenectady and Mi 
and the National Office ot t} 


has been on various committ 
A.I.M.E., including those of t 
of Metals Division and the ] 
Division He was the A.I.M 
of Metals Lecturer in 1930 
Campbell Memorial Institut 
1940. He has served on 


Committee on High Tempera 





and is currently a mem] 


Research Committee of 





Foundation 
Dr. Hoyt is known parti 


‘ de vi lopn ‘ 


leadership in th 

carbides for cutting tools and f 
on temperature-resistant allo 
A. O. Smith Corp., an impor 
his duti was to guide th 
development of pressure vi 
oil, chemical and related 
Battelle, in addition to acting 
varied metallurgical resear« 
the Institute’s program of 
search. One of his most re 

the Vetals and All D 

was published by the Reinhold | 


Corporation last year 













AUSTIN PROMOTIONS 


J K. Gannett, vice pre ident 
Austin Company and its east 
manager since 1928, has been a 
director of engineering, in chars 
neering and research, according 
nouncement by George A. Brya 
dent 

A native of Wellington, Ohi 
graduate of the University of 


sr 





Dr. Hoyt, who is the author of many 
technical papers and several books on 
metallurgy, has been connected with the 
metals field for more than thirty years. A 
graduate of the University of Minnesota, 
he had advanced study at the Charlotten- 
burg’ Technical School, Berlin, Germany, 
and at Columbia University, receiving his 
doctorate from the latter school in 1914. 

From 1913 to 1919, he was assistant and 
associate profe ssor of metallography at 
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J. K. Gannett 























































































































































































































EXPERIENCED HE 


READY, WILLING and ABLE to work for Zoe 


MANUAL WELDERS for maintenance, production and general shop use are 
available in eight standard models, ranging in capacity from the 10-100 ampere 
Model 10 to the 100-675 ampere Model 49 (sizes to 2,500 amperes included in the 
“Combination” classification, below). These modern a.c. units deliver a smooth, 
steady arc that handles easily in all welding positions; control is stepless and uniform, 
efficiency high. All units are available in ‘'C’’ models, with Power Factor Correction 


and Class B insulation. 


AUTOMATIC WELDERS provide a highly-efficient, accurately-con- 
trolled source of power for automatic and UNIONMELT welding heads. Now 
at work in the nation's leading shipyards and heavy fabrication plants, G-R 
units have established an excellent record for dependable, low-cost per- 
formance. Sizes range from the 400-1000 ampere Model 55 to the 500- 
2500 ampere Model 88. Power Factor Correction available for all models; 
Class B insulation is standard. 


“ELL. 


COMBINATION WELDERS ore used for both manual and auto- 
matic welding. Wide current range, ease of control, and extremely high 
efficiency at any load make these ideal general-purpose machines for large 
shops where requirements vary widely. Capacities range from the 125-1250 
ampere Model 65 to the 125-2500 ampere Model 85. Power Factor Correc- 


tion available for all models; Class B insulation standard. 


SESEEEEEE 


® G-R VOLT-O-MATIC CONTROL assures absolute safety, increases welding pro- 
duction. VOLT-O-MATIC Control can be used with any a.c. welder; it reduces no- 


load open circuit voltage to less than 10 volts (operators can change electrodes with- 





out a “'sting’’ even when it's rainy and wet!). Arc time totalizer accurately records 
actual arc time... provides a continuous record of output for each welder. Shipyards 
and others now using VOLT-O-MATIC report production increases up to 20% from 
this ‘production control” feature! 





BRRERRRREREERERERRAEE EERE REERRERERERERRAREEREEREEEE 


Uy you aced hele on the “welding front”, these performance-tested G-R 
units are ready to pitch in... phone your nearby G-R distributor, or write: 


GLENN-ROBERTS COMPANY 


1009 FRUITVALE AVENUE 2107 ADAMS STREET 
oF. Gm -U. itm Chisel a. ip.\ INDIANAPOLIS, INDIANA 
P. O. Box 1814, Washington, D. C. 
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in civil engineering, Mr. Gannett joined 
The Austin Company as assistant chief 
engineer in the Cleveland district in 1915, 


WELDED SURPRISE PACKAGEs 
FOR HITLER AND TO) og 


4 
following five years of experience as field The countless articles of y e i ed 
engineer, draftsman and designer and produced by arc welding incly - : ar 
upervising engineer for railroad, coal, steel every kind and type of mate: — ces 
fabricating and engineering companie ment and ordnance item for 4 

He served as Paris manager for th forces, according to a recent 


ympany during and after World War I 
ind was named New York district sale 
anager late in 1919, continuing in that 
post until he was named vice-president 
and district managet rle is a member 
of the American Society of Civil Engines 
the AMERICAN WELDING SOCIETY 
American Concrete Institute and the Na 
mal Society of Professional Engineer 


The election of Albert S. Low 





ident of the company, now in chars 
Washington office, and A. F. Plant 
president and Detroit district maz 
iger, as directors of The Austin Company 
is also announced. Mr. Plant is a 




















ber of the American Society of Civil Albert S. Low 
Engineers, and Mr. Low a member of tl 
AMERICAN WELDING Society, the Weld I uding engineering on the original unit 
g Research Council and a member of of the Dow Chemical Company mag 
I American Concrete Institute nesium-from-sea-water’’ facilities in Texa 
Mr. Low, a graduate of the Sheffield and the design and construction of four 
Scientific School at Yale University f the country’s largest aircraft factories 
joined the Austin organization as a cor Mr. Plant ts a civil engineering gradu 











truction senieciniaaaiaced in 1913 and ha ate of Ohio Northern University and 
rved as vice-president and chief engi joined the company in 1920 as a designer 
eer since 1934. He directed the cor in the New York office He has been man 
pany overseas operations immediately iger of the Detroit district since 1927 and r) 
\ a . oo cc gga d ; Two-Ton Blockbuster of Welding Desig: 
prior to the “ r 139, an ‘ rice-president » company é , . . 
prior to the outbreak of war in 1939, and i vice-president of the company sin and Detail of Welded Seams in Bo: A 
after his return in 1940 was directly i 1938. He is also president of Austtr Structure " 
. . - ‘al 
harge of a number of major war projects, Engineers, Inc., of Detroit Nose of bomb p. : ‘ 
> 
’ 
. 
4 


The Perfect Jeam...FOR BETTER 


AND FASTER TANK WELDING 


The constant uniform speed of Ransome Turning Rolls makes 
them ideal for use with automatic welding heads when 
welding large circular tanks and cylinders. 


ne 


The units are equipped with variable speed transmission 
giving a wide speed range and means for changing the 
center-to-center distance of the rollers for handiing work of 
various diameters. Smoother, better welds and more 
economical production result. - Write for full information 


WELDING POSITIONERS - HEADSTOCKS-TAILSTOCKS - SPECIAL POSITIONING EQUIPMENT 








MACHINERY COMPANY 
DUNELLEN, NEW JERSEY 
SUBSIDIARY OF WORTHINGTON PUMP AND MACHINERY CORPORATION 
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ASY-FLO 
































GUN MOUNT PART 
mede by brazing steel 
sprocket to steel tube 
with EASY-FLO. The 
two views show the 
complete penetration 
which features 
EASY-FLO action. 


War production placed a premium on speed with re- 
liability and on conservation of metals—which is exactly 
why EASY-FLO brazed construction has spread through 
industry in a swift running tide. 

Scores of parts formerly cast, forged or turned from the 
solid have been redesigned for EASY-FLO brazed con- 
struction, and scores of new parts have been designed 
from scratch to get the benefit of the substantial savings 
in time, labor, metals and cost that go with EASY-FLO 
brazed construction. A few typical examples are illus- 
trated. 


Right: NAVY 
SWITCH BOX 
COVER made with 
EASY-FLO wire pre- 
placed at 12 joints 
and brazing all 12 
simultaneously by 
induction heating 
Brazing time-—3 
minutes per cover 





It's the ability of the low-temperature, free-flowing silver 
Left: Steel HANGER alloy EASY-FLO to make remarkably strong joints 
BRACKET for small fast, reliably and at low cost that is responsible for the te 


motor used in gir- 

craft formerly cast unqualified success of brazed construction—and assures 
now mode of a it d ti id . | ty 
no ates its adoption on an ever widening scale in_post-war manu- F 
EASY-FLO brazed facturing. 


It will pay to keep EASY-FLO brazed construction in e 
mind when you design. And it will also pay to check i 
parts now being cast, forged or turned from the solid for ; 
opportunities of changing over to metal-labor-cost-saving ; 
EAGYFLO brazed construction. §:,4) 41 IB Pe 4 

It is also highly probable that you can*speed up pro- ; 
duction, get better joints and cut costs on various ferrous ' 
non-ferrous and dissimilar metal joining operations now 


Right: MARINE DECK 
FITTING formerly on 
aluminum casting, now 
made of steel stampings 
and bross rings brazed 
with EASY-FLO 

being performed in your shop by changing to EASY- 


FLO brazing. 
BULLETIN 12-A will give you full EASY-FLO details 
Write for your copy today. 


ANDY & HARMAN 


“ye 82 FULTON ST., NEW YORK 7, N. Y. 


%¥ 


Below: NAVY GAUGE 
BOX COVER fabricated 
by EASY FLO brazing 3 
brass rings to steel 
stomping. Brazing time 
per cover, 60 seconds 
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welding applications disclosed by officials 
of The Lincoln Electric Company, Cleve 
land, Ohio 

In the field of projectile fabrication 
alone, reports showed that tremendous 
savings are being effected in materials, 
time and man-power. 

An outstanding example of the vital im 
portance of the electric arc in our war effort 
is demonstrated by the widespread use of 
the process in the construction of huge 
4000-pound blockbusters that are soften 
ing up Europe for the coming all-out Al 
lied offensives 

These big 2-ton explosives measuring 
about 8 ft. in length and 9 ft. in circum 
ference, are of arc-welded design and now 
require only 8 hr. welding time per bomb 
due to advanced technique in securing a 
better fit-up and employing time and labor 
saving jigs and positioners to speed up the 
work 

Parts for the structure are fir 
cut and beveled on a jig, press formed cold 
to diameter, fitted aad tack welded on rolls 
specially made for the purpose 


A special power-operated positioning 





BRASS wanes BULLETS 


RESO Gas Plant Equipment to be 
safe, must be made of brass and 






4241 W. PETERSON AVE 


ikolale Mulelalthielastik-is Mela as ak 


ond Vonrro 
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~ other critical metals. 
~ Conserve your equipment. 
You may not get more. 


>A STIAN-BLESSING= 


fixture then tilts and rotates the assembly 
for laying the complete beads both inside 
and outside to complete the leak-proof 


construction 

The two rolling bands, seen in the fin 
ished bomb are hinge-pinned over the lift 
ing lugs 

All welding is done with shielded are 


WELDED RETURN BENDS FOR SHIP 
FITTINGS 


The Weber Showcase & Fixture Co. of 


Los Angeles have converted their entire 
plant from peacetime products to the 


production of assemblies for Liberty ship 


os 


Surface 
Out ¢ 





CHICAGO 


oment for 
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electrodes of */i, and '/, incl 
AMERICAN WELDING Soc 
tion, E-6012 

The benefits of adopting thi 
engineering methods and 
tions are evident in the incr 
tion of these bombs neces 
stepped-up Allied air offensive: 


and tankers 
ing ship funnels and King Py 


ships there are many problems 


designed parts that they ars 
make 

In writing to the Hobart 
News, Mr. W.A. Pruett, re 
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RESTORES DISCARDED EXTRUSION DIE BLOCK 


THIS OLD DIE BLOCK, once broken and dis- 
carded, is back on the job, working full time 
on a hydraulic extrusion press at the Na- 
tional Lead Company plant in Cleveland, 
Ohio. 

Faced with a serious delay in obtaining a 
new block, this old-timer was brought out 
of retirement, its cast iron water jacket 
welded up the side with Anaconda 997 Low- 
Fuming Rod, and has been giving good-as- 
new performance in the production of ex- 
truded lead and lead alloy rod, wire and 
seamless tube for more than two months. 


This salvage operation is only typical of the 
priceless emergency service rendered by such 
concerns as the Neal Welding Company of 
Cleveland, using Anaconda 997 and Tobin 
Bronze* for first aid in America’s vital war 
production centers. Think of bronze weld 
ing before you think of scrapping any dam- 
aged machine part. 


*Reg. t Pat. Of 


THE AMERICAN BRASS COMPANY 
Subsidiary of Anaconda Copper Mining Compan) 
General Offices: Waterbury 88, Connecticut 


In Canada: Anaconda American Brass Ltd., New Toront 


* Amaconila Wlding Rods 
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RELATIONSHIP OF WELDING RESEARCH 
COUNCIL AND AMERICAN WELDING 


SOCIETY 
By W. Spraragen’* 
Historical 
1919-Fall 1920 


The AMERICAN WELDING Soc 


ganized in 1919 as an outgrowth of th 
rk of the Welding Research Committe: 
the Emergency Fleet Corporation and 


the National Council of Defense, i 


War I 


At the same time there was created 
body known as the “‘American Bureau of 
Welding’’ which was to have charge of the 
Research and Standardization activiti 


ff the SOCIETY 


As the SocrETy was young, it had t 
depend for its support largely on the manu 
facturers. There was considerable 


* Executive Secretary, Welding Research Co 


‘st 39th St., New York 





( perfor! 


clature, 


ports produc ed are 


among the manufacturers ol 


paratus for the different processes, 


rivalry among individual unit 
ular process Small wonder, thet 
1e accomplishments of the Bure 
g i p «] ( pra ally 

] uw ff s 7% 


AMERICAN WELDING SOCIETS 


the offer o! National Re 


uncil to reorganize the American 
of Welding under the joint auspices of 
Council and the Society, with rept 
entation from other engineering 
scientific bodi 

During this period the work 


au was roughly divided into 


Standardization and Code work 


Dissemination of Research 
formation 


Research, 


Examples of Standardization and 
activities are indicated by the following 
;s of reports produced: Standard 
Welding Apparatus, Welding 
Specifications, Standards for Testing 
Welds, Training of Welding Operators 
Standards for Resistance Welding 
paratus, Resistance Welding Nome: 
Specifications for Steel to 
Welded, Welding of Storage Tanks 
Examples of Research Information re 
Welding Mangan 
eel, Arc Welding in Ship Construction, 
Reviews on Resistance Butt Welding, 
ctro-Percussive Welding, Arc Weldu 
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Wor i fa practi 
pretty largely by the 
Ll irdization activitie 
rt ) tron indt y 
tal re i | 
Ii he fall of 1926 | 
WELDING SOCIETY created 


al Department and app 


al Secretary It took over 
urdization and code activities of 
in Bureau of Welding Rel 
these activities the Americar 


Welding concentrated on Re 


It 


while continuing a few large 


take fundamental research. 
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oO Purer, hotter acetylene gas at 
savings up to 75%. 


2] Assured source of supply —no 
delivery delays from bottler 


3) No large-job inverruption 
thanks to Sight Feed’s “‘visiblé 
carbide supply. 


These three advantages 


are YOURS with Sig! 





Feed. Order today! 
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‘FACTS and FIGURES 


Onl 


Resistance Welding 
are readily obtainable from 
THE RESISTANCE WELDING MANUAL 


Obtain your copy now 
Price $2.50 Postpaid 








The Resistance Welder Manufacturers’ Association 
505 Arch Street Philadelphia, Pa. 
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upport from industry, and very modest 
support from the National Research 
Council and Engineering Foundation, thi 


committee stirred up considerable active 
interest in a iarge number of universiti 
and started more than fifty research proj 
ect Most of these projects were small 
and carried out largely at the expense of 
the universities, usually under the direc 
tion of professors whose interest in weld 
ing had been aroused, with the aid of ad 
vanced students; sometimes they were 
merely Senior theses 

During this period a large share of the 
most valuable papers presented at the 
annual meetings of the SocreTy were the 
outcome of the work of this Fundamental 
Research Committee. Moreover, even 
the minor projects not worthy of publica 
tion were of great educational value and 
constituted one of the major factors in 
spreading a knowledge of the fundamentals 
of welding. In fact, the work of the Fun 
damental Research Committee during 
this period constituted the major serv 
ice of the American Bureau of Welding 
Moreover, it was continued under the later 
organizations and is now operating under 
the head of our University Research Com 
mittee 

At one time during this period an at 
tempt was made to interest the A.W.S 
Sections in this activity but without suc- 
cess 
Spring 1933-Fall 1935 

National Research Council suffered a 
severe loss in income and asked the 
AMERICAN WELDING SOCIETY to take over 
the Research Activities of the Bureau, 
which the Society did. 

During this two and a half year period 
the SociETY concentrated on the liquida- 
tion of the Welded Rail Joint Committee 
and the Structural Steel Committee. It 
was unable to act effectively in the matter 
of securing funds for Fundamental Re- 
search. Most companies when approached 
felt they were doing enough in maintain- 
ing their sustaining membership in the 
SOCIETY (The process of liquidation 
of the Bureau actually continued through 
1936.) 


Fall 1935-January 1943 


About this time The Engineering 
Foundation stated that it would be willing 
to organize a Welding Research Committee 
if the Socrety would join with the 
A.I.E.E. in sponsoring the Committee 
It agreed further to contribute $5000 a 
year, provided the efforts of the Com 
mittee would at first be devoted largely 
to critically digesting the world’s litera 
ture, and provided at least an equal sum 
could be raised from industry 

Needless to say, the AMERICAN WELD 





ING DOCIETY eized the opportunity It 
quickly abolished the American Bureau of 
Welding It transferred the Fundamental 
Research Committee to the Welding Re 
earch Committes It changed its By 
Laws to permit the Welding Research 
Committee to operate independently 

In the brief period of one year, the 
Welding Research Committee established 
itself and the Engineering Foundation 
funds were matched three times over 
hus, the long period of education in 
the importance of Research work began 
to bear fruit. 


lanwuary c » 4 lot 
fanuary 194 Date 


‘ 


In January 1943, after careful study by 
a prominent group of executives, the 
Committee was reorganized internally 
without effecting the relationships with 
AMERICAN WELDING SOCIETY The work 
was streamlined for war work Its three 
Division system, Fundamental, Industrial 
and Literature, was abolished Work 
was concentrated in a selected group of 
project committee rhe name _ was 
changed to Welding Research Council 


Present-Day Organization 


There were several reasons for the re 
organization which took place in January 
1943, the chief reason being the difficulty 
in drawing a sharp line between Funda- 
mental and Industrial research 

Under the new organization the work 
was divided into active projects under the 
guidance of project committees, each of 
which reports directly to the Welding 
Research Council. This was enabled the 
Council to assure greater coordination 
among project committees, and to stimu 
late progress 

The present Project Committees and 
their purposes are: 

LITERATURI Chairman: J. H. Critch 
ett, Vice-President, Union Carbide and 
Carbon Research Laboratories, Inc To 
make available in readily usable form the 
welding research information existing in 
the literature of the World. 

UNIVERSITY RESEARCH.—Chairman: H 
C. Boardman, Research Engineer, Chicago 
Bridge and Iron Company. To promote 
and conduct fundamental welding research 
in the universities, and to maintain con- 
tact with some 50 research projects in the 
leading universities of this country. This 
committee really serves exactly the same 
function as that of the old Fundamental 
Research Committee of the American 
3ureau of Welding as explained above, 
although it now receives a much larger 
share of the financial support. It not 
only has great educational value in the 
training of future welding engineers, but 
is also the breeding ground for most of 





our major projects which ar: 


over by special project « 


i till the source of many 
papers i 
WELD STRESSES Chair? : 


Chapman, Consulting Engin 


uate residual or thermal 
welding, to discover optimut 


Bn 


of control, and to study tl 


; 


he erviceability of variou ' 
welded structures 
W ELDABILITY.—-Chairmar 
rel, Chief Metallurgist, I 
ind Carbon Research Laborat 
lo evaluate and control each 
weldability as affecting the 


weld metal and joint as a 





provide the engineer with ba 
pecifying suitable welding pro i 
various types of carbon and 
under the different service co 
FATIGUI [ESTING STRI 
Chairman: Jonathan Jones, ( 
gineer, Bethlehem Steel Comy 
provide the engineer with ba 
ign data for different type 
thickness of materials, and steel 





to varying service loads. 
STRUCTURAL STEEL RESEAR(‘ 
man: LaMotte Grover, Stru [ 
ing Engineer, Air Reduction Sa 
pany To develop useful 
and information needed in 
with welded bridges and buildi: 
AIRCRAFT Chairman: G. S. M H 
pov, Supervisor of Welding | ; i 
War Metallurgy Committee, } ; tl 
Research Council lo establi t 
plication of arc, gas and resista 
ing in aircraft structure 


cientific and engineering ba 


ReRet 


vide engineering design data 

lish optimum welding procedur 
RESISTANCE WELDING lo 

optimum welding procedures { 


the processes of resistance 


tan all Ne REP 


different materials and siz« 
Licut ALLoys.—Chatrman: G 
lund, Welding Engineer, Alumim 


pany of America To cond 


a eee 


uct 
mental research in arc, gas and re 
welding and brazing of aluminu: 
nesium and their alloys; to 
with other committees in their 
on these materials 

NICKEL AND ITs ALLOYS 
O. B. J. Fraser, Superintendent 
nical Service on Mill Product 
national Nickel Company lo 
fundamental researches on the arc, § 
resistance welding of Nickel, Monel 
Inconel 

HiGH-ALLoy STEELS.—Chairmar 
Hoyt, Battelle Memorial Institut 
carry out fundamental research « 
gas and resistance welding of cl 
nickel steels effect of substitut 

















"ELECTROEIY ” for RESISTANCE WELDING (2 
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The Nelson Model H 
Here's a stud welder—Light in weight, flexible 
in position, fully automatic in operation are fea- 
tures only found in the Nelson Stud Welder. With 
it welds are made in less than one-half second. The 
tud is put in the chuck end of the unit and placed 
2 ' ' 
| n contact with the steel plate... by pulling the 
g rigger the gun automatically welds. 
% 
: 
{é 
{ 


mee 





Here’s a stud weld—The weld is stronger than 
the stud. Complete fusion of the stud to metal 
results from a fully shielded arc. The stud is 
placed in the gun, contacted to the metal, and the 
operator pulls the trigger. This causes the current 
to retract the stud establishing an arc from the 
stud to the plate. Zip! And the gun plunges the 
stud into a molten pool of metal completing the 
weld. There’s no hole made to weaken the metal 
parts! 





1944 


Five years experience and ove: 
industrial plant users have proven the 
Nelson Electric Arc Stud Welder to be 
the simplest, most-flexible means of 
automatically end - welding studs to 
metal surfaces. With it an operator 
can make trom 500 fo wel per 


shift. Here’s what it i 






Shoulder 
Stud 





Straight 
Stud 


Insulation 
Pin 





Here are studs—They’re made 

and styles for various uses. The Nelso: tuds 
patented “flux-filled”’ ill-position welding stud 
They are available in diameters of '/,” t _ 
overall lengths of i to g” Insulatio ta type 
may be secured with the patented N 


tion Pin. 
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NELSON SPECIALTY 
WELDING EQUIPMENT CORP. 


Dept. J, 440 Peralta Ave., San Leandro, Cal. 


Car 


NELSON STUD WELDERS & STUDS ™ 
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other elements such as manganese, clad 
teels, and the effects of corrosion 


Relation to N.D.R.C. 


When it became evident that this 
country would become involved in the 
present war, the Welding Research 
Council oriented its activities to assist in 
the war effort It offered its services to 
+} 


he government as a body, but was not 


accepted as such 


1 arrangement did not 
fit in with the organizational scheme of 
the National Defense Research Commit 
tee. Instead, welding was placed under 
the War Metallurgy Committee of the 
National Research Council 

The Welding Research Council placed 

facilities at the disposal of N.D.R.¢ 
ind the War Metallurgy Committees It 
pent its funds in formulating problems, 
getting them started, and in turning them 
over to N.D.R.C It abandoned its own 
work temporarily where the 
were needed by N.D.R.C. 
ernmental red tape 


facilities 
Where gov 
caused lapses be 
tween contracts with institutions, ot 
where work had to be supplemented, it 
quickly stepped in and provided the 
necessary funds to keep research crews 
together, or to increase the usefulness of 
the results where such work would not be 
possible because of a more indirect bear 
ing to the war effort. This help has been 
acknowledged by the laboratories and by 
the War Metallurgy Committee 

In turn, the Welding Research Council 

greatly indebted to N.D.R.C. for all the 





~ X-RAY AND 
_PROTE 


worth-while research made possible by 
its influence and its funds. Where proj- 
ects come under the general advisory in- 
fluence of committees of the Welding Re- 
search Council, the War Metallurgy Com- 
mittee has been most helpful in the selec 
tion of its project control groups 

All in all, the arrangements have been 
for the most part 
while 

Not all N.D.R.C. welding projects 
come under the supervision of committees 
of Welding Research Council. Many of 
them relating to armor plate are con 
fidential. 


satisfactory and worth 


In one other, a large project on 
Weld Stresses at the University of Cali- 
fornia, it has seemed best to the War 
Metallurgy Committee to deal directly 
vith a Technical Committee of the 
AMERICAN WELDING SOCIETY, 
the Hull Construction Subcommittee of 
the Marine Committee. This affiliation 
is with the individuals of the committee, 
rather than with the committee as such. 


name ly, 


Financial Support of Welding Research 
Council 


As stated above, the financial support 


tarted with a contribution of $5000 a 
year from Engineering Foundation, sup 
plemented by much larger contribution 
from industry. From the very outset 
governmental support was solicited and 
obtained for 
War this 


sumed large proportion At the present 


specific projects Since the 


governmental support has a 


time at least seven governn 
contribute to the Council 

In addition, the Council 
siderable support from trad 
It receives token payments « 
from several national engineer 

but not from the 
SOCIETY). 

One of the most acid test 
applied to any organization of 
the continuance of its contr 
this yardstick the Weldi 
Council must be considered p: 


r 
successful. It has lost very 


AMERICA 


of its contributors, and thes« 
have made it clear that it wa 
of lack of interest, but becaus« 
difficulties on their part 


Tie-in with American Weldi: 


Although it enjoys freedom 
the Welding Research Coun 
sidered as the Research Dey 
the AMERICAN WELDING 
1936, Welding Research ( 
Engineering Foundation’ 
adopted THE WELDING Jour 
ficial organ \ financial r 
vas entered into with AMERK 
ING SOCIETY ipproved by 
whereby Weldi 


Council contributes half the 


Directors) 


etting, ‘“‘make-ready”’ and cut 
ng at present to $5000 per 
hundred and forty journal 
published in 194: In this 
tire membership of AMERICA 














Martin Bomber e Fairchild Aviation e 
Eclipse Aviation e Bethlehem Steel * 
Bell Aircobra e Picatinny Arsenal 


TEL: SOvth 8-5225 -« 





AMONG THOSE WE SERVE! 


Brooklyn Navy Yord 
U.S. Agencies and 


BAR-RAY PRODUCTS, INC. 
Plant and Mill: 209—25th STREET, BROOKLYN 32, N. Y. 
AGENCIES IN PRINCIPAL CITIES 


Save Time 


Cut Down 


War Plants 
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and Labor Costs: 
Fumes 30%: 


Protect Metal Against Rust: 
Get Unimpaired Welding Strength: 
Do Cleaner Better 


Work—with 


NO-SPAT 


The Welding Fluid that |: 







Non- Toxic 


NO-SPAT prevent 
ing spatter from ad 
to metal surface 
biased scientific test 
NO-SPAT maintain 
mum weld strengt 
juces fumes 30°, 
toxic--dees not pt 
carbon monox 





7 NO-SPAT requ 


THIS HALF =O mixing apy 
TREATED and start weldi 
WITH once N 
NO-SPAT wasted 


THE MIDLAND PAINT & VARNISH CO. 


$126 RENO AVENUE 


CLEVELAND 5, OHIO 
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VICTOR FLAMES 


10,000 
LITTLE 


10,000 active little VICTOR weld- 
ing torch flames in the hands of 
10,000 experienced men and women 
welders perform a vast job in the 
welding and brazing of the myriads 
of small parts and structures enter- 
ing into aircraft and other vital war 
materiel. 


Portion of the Small Parts Welding Department 
. courtesy of Douglas Aircraft Compan) 





>. 
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’ y - 
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Of course, there are tens of thousands 
of other and larger VICTOR welding 
torches in operation here and abroad 
...but when it comes to the intricate 
and dependable type of welding these 
small jobs demand, you too will find 
VICTOR welding and cutting appa- 


ratus the finest type of insurance 


VICTOR EQUIPMENT COMPANY \\/ 


VICTOR DISTRIBUTORS FROM COAST TO COAST 


Afi a 
844 FOLSOM STREET - SAN FRANCISCO ' : 1 
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Cll cTIVe the penehit of the WOTK 


have been raised Answel! As lo 


tion, several question 


f Welding Research Council as to the desirability of this connection sponsible to The Engines 
Che administration of the work of the hese questions, which to the best of our its members must be apy 
ouncil is in the hands of outstanding »wwledge originated in the minds of one Engineering Foundatior 
irch-minded executives representing the or two members of the A.W.S. ‘Outline any time the A.W Boat 
f ipa ontributing oT | Am ol Work Lommittee, art briefly a with its repre tati 
( il iembership a ncelude follow certainly be gi ry 
Presid t Vice-Preside EF tion In this cor 
I t Pa Presi tsa : , ms noted that the pre 
i D ws of the AMERICAN W mashed seme coos a ste bien W.R.C. includes th 
si oe ee A.W.S., the Ist and 
Pre i cle th udvi v gui Chere are several answers to tl veral Directors and 
il of committees of competent xpert _ Most of the othet 
\t the present time more than 80 men We would obviously lose the pre are prominent and very 
of pro t committees are bet tige of Engineering Foundation and it of A.W.S 
th hnical committees of A.W.S uncial support, which is now $4000 pet }) Vi di 
| relationship of the Welding R year (exclusive of certain rvices esti t n the tech 
earch Council and AMERICAN WELDIN mated at $600 per year and the W.R.¢ 
CIETY i ilar to that of other project Engineering Foundation is operate: With the p 
Che Engineering Foundation and the yy a Board chiefly representative of the ee how closer cooperati 
rresponding societi fo Founder Engineering Societies, on Befort itil 
By havi gy the VW air f supp ot which, A I EI i 2 co-sponsor for the thi close cooperat 
1 part of THE WELDING JOURNAL, W.R.C ind two of which, A.I.E.E. and review briefly the 
mbers of the A.W.S. not only get 4.S.C.E ire regular contributor to Althe h ther 
1ivantag tf the repo of Welding W.R.¢ It obviously would be very industrial and fu 
I irch Council but the JOURNAL ts also difficult to get these contributions, or even altl gh all of our 1 , 
i mor tractive to its advertise the ume kind of cooperation if W.R.¢ eventually at i tria 
Fully one-thi of the \ il Mec ist another committee of A.W.S ervice to industrv. ther 
upers each y il with arch work [t ilso probable that some of the lifference 
Welding R irch Council, or reporté tal a uuld prefer ) Phe f i 
by athli l nber Chrough the il t i ly rept ative Na y 
neil’s ¢ ul ith 30 lea g univ onal Research Foundation rather thar nay be dusting ned 
the Socret is be na vith the A.W.S ol om han I 
1 to the leading colle 1) In short, we have mu to lose and Structural Weld ind 
difheult to locate any gain Project i f i 
Questions . ad there ) , cient 
, ? | ; VW ( lity I i I 
For the first time in its eight years of ne } Pr 
ration under The Engineering Founda d B In tl f 


THE RESULT OF YEARS OF THE MOST EXACTING 


RESEARCH IN THE WELDI 





PRECISION CONTROL 
Variable Core construction permits stepless 
heat changes while welding. Magic Eye-Pilot 
indicates when machine is on. 


STREAMLINED ARC 


Instantly starting, smooth, flexible. Elimina- 
tion of "arc blow" produces sound, speedy 
and uniform welds. X-Ray test beads. 


LOWER COST 

( Power cost 50°/, lower than motor genera- 
tors. No rotating parts at all, therefore super- 
vision, oiling, replacement of wearing parts 
eliminated. 


POWER 
FACTOR 


corrected welders if desired. 





NG TRANSFORMER FIELD 


HERCO 
ARC WELDERS 


HEAVY DUTY CONSTRUCTION 
Continuous 24 hour per day operation. 
Sturdy connectors, on-off switch or 
circuit breaker for lifetime of wear. 
Spun glass insulation. Durable sheet-steel 
housing. Easy rolling, portable. 


MODELS 
available from 150 to 2000 amperes. 





OTHER PRODUCTS 


Manufactured by Hercules 
are 


MAGNETIC ALIGNERS 
AC-DC RECTIFIERS 
HEAVY DUTY- 
THREE PHASE SOLENOIDS 
FOR AUTOMATIC SPOT WELDING 


WRITE FOR LITERATURE 






V¥C—250 
(40 - 250 amps) 


VC—375 





HERCULES ELECTRIC a MFG. CO." 


MANUFACTURERS OF THE PRECISION WELDER WITH THE 


STREAMLINED ARC 
2416 ATLANTIC AVENUE 
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(50 - 375 amps) 


BROOKLYN, N. Y. 










































































»MATIC WELDING has many advantages in fabricating boiler 
icking stills and other products for which repetitive 
is practical. Deposit rate is often greater because of the use 


IR a EE” 


currents, and a larger ratio of welding \time to working 
npared with manual welding. The strength and high quality 
#g id are due to the close control of the arc and the excellent 
® \ssible at high currents using Murex Electrodes. 
: rods available for automatic welding are Type F, Carbon 
» 0 and Cromansil. The spiral asbestos winding of these rods 
; the coating to the core wire so that the electrodes may be 
, vithout cracking and also provides an absolutely concentric 
ce that does not spawl off under the slitter. 





THIS STRIKING action photograph illustrates the 
use of Murex Electrodes in wel ling the top 
member of a single action, single eccentrik press, 
fabricated by Clearing Machine Corporation. 
Press frames are positioned with only four turns 
The sides weigh from 80,000 to 90,000 s. and 
some plates are 10” thick. Double-Vee welds, 
back-stepped, are employed 





HUGE PRESSURE VESSELS over G6’ in diameter, 
p to 35’ long and having a shel! thickness 
to 5° are welded automatically by 
Wheeler Corporation with Murex 

[ype F and Carbon Moly. 50 electrodes in 
inuous coils. The soundness of the weld 

| is shown by the fact that as many as 

if ngitudinal boiler drum seams have 
welded consecutively, with only five 
defects showing up under X-ray 


nation. 


CRANE GIRDERS are subject to severe overloads 
ind the shock of sudden stops and quick 
reversals. Manning, Maxwell & Moore, Inc., 
applying a special technique, uses Murex 
Electrodes in the construction of its “Shaweld”’ 
crane girders. They are much stiffer laterally 
than riveted girders and more resistant to 
the twisting motion set up by the driving 
machinery. Positioning cradles are used to 
permit downhand welding on the girders 





which are exceptionally long and heavy. 





te 





_ ARC WELDING ELECTRODES 


120 Broadway, New York 5, N. Y. 


| ALBANY + CHICAGO ~ PITTSBURGH | 
| SOUTH SAN FRANCISCO - TORONTO 


Speciolists in weiding for nearly 
forty yeors. Manufacturers of 
Murex Electrodes for arc welding, 
| and of Thermit for repoir and fob- 
| tication of heavy ports. S| 
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almost wholly 


Project Lommiuittees are 


of industry and are usually 
of the 4.W.S. technical com 


representativ 


member 


mittec Phus, the results of this research 
ire immediately put to work by our tec! 

ical commit ind by the industri 
‘ erned rhe tie-in between this pha 


of the work of W.R.C. and that of « 


! nitte is certainly as i 
timate a ild be possible 

In the : of the more rational 
cientific type of research, members of th: 


include a larger per 
centage of the scientific type, either pr 

fessors or scientific engineers connected 
I ry But even in this case the 
ultimate objective of service to industry 


kept in the foreground, and every effort 


always made to put the results in 

ip to be applicable by those cor 
er! their application, even whet 
the latter iv not be conversant with the 
ror rentific aspects of the problet 
Phe t ilt vith the technique of their 
appl publishe it the earl 
po \ in = illustratio 
cons! the first stage of the Weldability 
Project rri m at Lehigh and R 

la | c Insti te 

lr ith cases the results are publi 
in the Welding Kesearch Supplement ot 
he A.W.S. JouRNAL, and half of the e: 
pense of t publication is borne by 
W.R.C 

There folloy a list of specific case 


illustrating the very: close cooperatio 
and close tie-in between W.R.C. project 
and the Technical Committees of the 


arbon-manganese program wa 
in part brought about to test the validity 
of the A.W.S. Bridge Specifications on 
Materials 

2 Phe rk at Lehigh and R.P.I. was 
devised to provide a more fundamental 
approach to weldability. The Program 
was approved by the A.W.S. Marine Com- 
mittes The Lehigh work is being used 
in the new Bridge Specification 

3 \ portion of our Weld Stress in 
vestigations was approved by the A.W.S 
ttee and the two report 





Committee make 












YORK ENGINEERING COMPANY 





request of A.W.S. Technical Committes by the Board of Director ' 
and have been guided largely by the Bridge Committee of A.W.S., the I 
and Building Code committees of A.W.S uggestions as to construct 


he research results have been used widely tional changes which will mal 





by the A.W.S. committee ethciency without sacrificing 
) More than 18 Literature Digest advantages of the present set 
were undertaken to supply information gestions will be gladly accepte 
needed by Technical Committee of the Finally, although the W k 
AWS \ partia t follows practical purpose the resear 
the A.W.S., it is not a com 
Strengthening Existing Structur 1.W.S., but is a committe: 
under Load, Residual Stresses, Distor gineering Foundation under 
tions in Welding, Impact Resistance of nt which was gladly accey 
Welded Joints, Cold Weather Effects Board of Directors at a tir 
Cracking in Welds, Bend Tests of SOCIETY as such was making 
Welded Joint Str Distribution in ith its Research Committ 


Fillet Welds, Effect of Carbon a: 

Manganese on Weldability, Welding 
Silicon Steels, Effect of Sulphur and 
*hosphorus on Weldability of Steels, 
of Carbon on the Welding of 
lain Carbon Steels. 

6 The Resistance Welding and Air- 
raft Research Committes 





ANNUAL MEETING 


have the same 
Chairmen as corresponding committee 


of the A.W.S. Work of the Research Com- 
ittee has formed the basis for all reports 


A.W.S. 


issued by the Standards Committees in Hotel Clevelan 


fields to date ’ 
[The work of the Literature Con Cleveland, Oh 
mittee was the basis for the wide accept- 


rnc of A.W.S 


Welds by other societies The Resistance 


Standards fo Testing 
ae a oe October 16-19, 1944 
Welding Research Committee initiated 
the Standards for Testing Spot Welds 

Ss [wenty-nine committees preparing 
chapters of the A.W.S. Handbook use 

aterial of the Welding Research Council 
Q Educational books publi hed, an Make Reservations F 
, by A.W.S. are based in whol 
or in part, on the research work of W.R.( 


4 allurgy, Pra 


in proces 
These include Welding Met 
tical Desi Welded Siructures ane 
Guide Book to Weldability 

10. The U. S. Maritime Commissio1 
and the U. S. Army Ordnance have mad 
public acknowledgment of the helpfuln« 
of the work of the A.W.S. and the research 
activities 


nl f 
Write to 


Housing Committee, 
National Metal Congress, 
1604 Terminal Tower Bldz., 
Cleveland 13, Ohio 


in back of these efforts. 

This somewhat lengthy review of th: 
present setup and its operation is presente 
ince it seems to the writer that most of 
the recent questions are based upon a lac! ; 


W —_ 
in v¥Yelaing 


of full knowledge of the present situation, Mention Amer 
ind is not intended in any way as a d 


fense of that situ 





If after a careful rev I these ta 





\ —y = CAST IRON 
YORK'S 77 sRazinG PLUM | 
1. Fear of overheating cast iron can be forgotten. 

2. Cleaning and grinding are unnecessary with “York's 77’. 


Chipping is unnecessary with "York's 77". A satisfactory 
* bond is always guaranteed. 
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The Most Important Thing 
To Look for 
in Resistance Welding Electrodes 


is Something You Cannot See.. 





MALLORY Engineering Skill 
For Better Alloys 


Mallory 


and Sturdier Electrodes 


Sack of every resistance welding As a result, Mallory today gives vou allo 


product is a mass of engineering information, Kikalov* A. Mallorv 3 Metal. Elkonite* and 
invisible to the customer, but of the utmost many others of higher electrical conductiy 
importance to him. From this accumulated ‘tv and wear resistance. It offers as items of 
knowledge have come many important advance- standard equipment electrode sizes and shapes 
ments in the field. which formerly had to be made to order. In 
In the desion of resistance welding electrodes the even better produ ts of tomorrow. Mallory 
and holders. Mallory engineers anticipate trends customers will find the results of today’s research 
in the industry with products that do the job on 
better at less cost. While the products are This invisible factor — Mallory engineering 
being built, they constantly test their quality is at your disposal whenever you have a 
3 and fitness. And after they are placed in ser- problem regarding resistance welding electrod 
vice, they check their performance for possibl or their use. Let us demonstrate how it can 
improvements. help you. 
P.R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA Pr a 
Before Anvthing Else, 
4 *Reg. U.S. Pat. Off. for refractory metal compositions Buy War Bonds 
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P_R._ MALLORY & CO inc 


Beer 
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Standardized 
Resistance Welding Electrodes 
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MODEL OF POSTWAR TELEVISION 
STUDIO EXHIBITED 


A working model of television studio 
designed for the postwar broadcasting 
of regular commercial network progran 
with large studio audiences was exhibited 
yy engineers of The Austin Company 
on April 6th, at the Waldorf-Astoria 
Hotel 

The model wa 

" 


hur neon 


unveiled’ at a pre 

vhere Dr. Walter R. G. Baker, 
vice-president of General Electric Co 
and other G-E officials discussed ‘Tel 


vision Postwar’’ and announced the con 





pany’s plans for the new industry 
Austin 


basic new building design for the 


cngineers have developed a 
tudio 
with a turntable stage and unique layout 
which make it possible to accommodate 
rapid change of scene and audience 


without duplication of costly televisior 


equipmet 
1udience seating area each 


weparatc ; 
wccommodating several hundred people, 
are provided on either side of a singh 
broadcasting control room and overlook 
one quadrant of the revolving stage from 
which all productions are to be broad 
cast. Sound-resistant curtains across the 
frout of each seating area make it possibl 


to use the two sides alternately for al 


‘ 


ernate programs, or jointly when cd 
sired When the curtain is drawn on one 
ection, at the end of a program, spe 
tators can leave it and a new audience can 
assemble there for a later program with 
out disturbing the next succeeding broad 
cast which is viewed meanwhile from the 
other audience section 

The design was adopted following a 
study of facilities and experience at 
station, WRGB, Sche 
nectady, and in the light of Austin’s ex 


G-E’s television 


perience in the design and construction of 
facilities for communications and enter 
tainment industries 

rhe studios have been planned along 
modern, functional lines with a welded 
rigid frame steel structure which support 
several cantilevered television cameras, 
as well as the circular roof in the stage 
area. With one of these cameras mounted 
on the pivotal column in the center of the 
revolving stage and the others on the 


466 


ides, it is possible to cover every part 
of the stage, at any distance and from 
every ang Che ume cameras can be 


directed toward the audience for visual 


broadcasts of audience participation 


GALV-WELD ALLOY 


\ relatively new proce entitled ‘‘Galvy 
Weld Proc has been developed by 
Galv-Weld, In 
process makes it possible to regalvaniz« 


or we lding The heat of weld 


Dayton, Ohio Chi 


estroys the galvanizing 
for a certain distance next to the weld 
[his portion may be repaired by the prox 
( mentioned abovs Che following pro 


cedure is indicated 


Make weld in usual mannet 
2 Brush weld with wire-bristled brush 
while it is still hot, to remove scale 
3. Galvanize by rubbing bar of Galvy 
Weld Alloy back and forth over the weld 
while it is still hot enough to melt sam« 


The area in which the galvanizing is « 


stroyed will be hot enough to melt the 


alloy making a self-limiting method 


} Again brush the weld while the al 
loy is in a liquid state so as to spread 
evenly over the entire weld Allow to 
cool in usual manner No artificial cool 
ing 
Re gal anizing Weld Made th Coated Rod 

] Make weld in usual manner and 


allow to cool 

2. Remove slag with chipper, grinder 
or other convenient means and clean witha 
wire brush 

3 Heat the weld and adjoining surface 
to be regalvanized to approximately 600 
F Nott Galv-Weld Alloy melts at 
150° F., thus it can be used as its own 
temperature indicator. If the weld is 


overheated the alloy will dross; if under 
heated it will not flow.) 

4. Brush weld quickly with wire 
bristled brush to remove scale or impuri 


ties 
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yy 1 t ‘ ir of alloy \ 
surlace ti Lh 
sam 
t) I igal vl 
liquid ite to sprea 
surface te galva é 
rmally No artificial co 


























A new li f Frostn —— 
ance velding el ) 
ible Fro ips of Mallory 
i uunced by Fro 
1,003 Toh R Detroi l 
gned for lding operat 
high electrode prt ir tl 
high strength a ard 
reased durability e\ 
10 rvi Construc 
rode 1 ilar to other tyy 
oints designed rmal el 
ures in which hard drawn cop} 7 
for maximum electrical and the ‘ 
ductivity The finned intet 
of the Mallory-3 Frosteap di 
coolant untformly assuring a 
trol of cooling 1 resulting : 
pickup, more pots before | 
long electrode life, it i lain 
A vailablk i! in. of ( 
new Frostca may be é 
tandard or offset Frostpoint 
ECONOMY OF WELUVED DESIGN 
SHOWN IN EMERGENCY CONS! 
TION OF 250-TON PRESS BRAK! 
Among the hundreds of insta 
ported on the application of wel 
produce critically needed parts a1 { 


ment which, in many cases, 1S ul 
able through regular supply 
was that of the fabrication of! a 
press brake pictured in the accom] 
illustrations furnished by The 
Electric Co., Cleveland, Ohio 
Conditions under which this pre 
was constructed were outlined in a 


from the Truitt Manufacturing Co 


= 








“Imitate in good things,’ he says 

















ee 
Hore, Generalissimo, is a GOOD THING to imitate... the faster 


: duction being obtained by many aggressive users of this new Lincoln development: 











A GOOD THING IN FILLET WELDING = 
HOW TO USE IT... 


The ‘‘Fleet-Fillet’’ Technique with ‘“Fleetweld 11” has doubled 

he speed of many fillet welding operations. For example, 3%” Procedure in applying the new techniqu 

llets, for ly made at 30 ft. per hr., are being ‘‘Fleet-Fillet”’ 1. H ld electrode at an angle how! t 
welded at 65 ft. per hr. In the comparison illustrated at the right, illustration. 


2. tn general, use higher current 

3. Advance electrode at higher spe¢ 
4. Use electrodes recommended for t 
These general principles and th 
Bulletin 432 gives complete details and procedures. Free liscussed in Bulletin 432 


the fillets made by the “‘Fleet-Fillet’’ Technique have 70 % as much 
leposited metal as those of conventional technique yet the ‘‘Fleet 


Fillet” welds are 15% stronger 








on request. 





THE LINCOLN ELECTRIC COMPANY «+ Cleveland 1, Ohio 
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ee Ball 


m7 
my 
a nll?” 


= 


ft I one ®, 


Fig. 1 


fabricators of Charlotte, 
says in part 

More than a year ago it became ap 
parent that we simply had to have a pré 
brake if we expected to do any appreciable 
amount of plate 
secured 


work. 
different 
of delivery was rather in 


Quotations wert 
from manufacturer 
but the promi 
definite 
War 
buy a brake 
the y 
brake, 


Nevertheless, we applied to the 
Production Board for a priority to 
In spite of the fact that 
admitted we certainly did need a 
they, nevertheless, turned us down 
flat on the priority. We then asked for a 
priority for not 
plate 


over 50 tons of heavy 
; from which to build a brake Phi 
was granted, and we immediately went 
into the designing and then into the detail 
rhat, of 


many problems 


ing ol the brake we wanted 


course, involved a great 
both from a standpoint of stresses to be 


considered and of mechanical construction 
and the 


rapidly as po 


ign work, detailing, were 


ompleted a 


sible and we 


thought we were fortunate in getting 


prompt shipment on the plates which we 
actually required. As a matter of fa 
it only took approximately 30 ton rf 


heavy plate 

Mechanical details had to be rather 
carefully considered because of limitatior 
tools, ¢ l 


pecially as to planer 


f machine [ 


capacity which we could find in this im- 
mediate territory It was for this reason 
that we decided the top and bottom girder 
would have to be bolted to the side fram« 
Inasmuch as we had decided on a steel 
brake, it was natural to resort to welding 
\ in numerous The end 
: for the top and bottom girders were welded 


places plates 
to the longitudinal members and quite a 
few pads were vertical 
frames to take necessary planer work 
This welding presented no difficulty what 
ever as we were fairly well supplied with 
welding equipment and _ shielded arc 
electrodes for mild steel. Of course, the 


welded on the 
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General View of 250-Ton Press Brake of Welded Construction 


amount of welding at each place had to be 
very carefully considered 


Che machine work presented no great 


difficulties even in our machine shop 


One of the mechanical problems to which 


we had to give very considerable at 
tention was the boring of the four bear 
ings for the main eccentrics These four 


bearings simply had to be in perfect align 


ment We decided 


these with a portable boring bar mounted 


that we would bore 


bearings on the outsides 
At first it seemed 
that we would have to partly build proper 


on temporary 
of the two main frames 


equipment to turn and feed this boring 


bar Fortunately, however, we had pur 
chased a few months previous a radial drill 
press which proved to be a truly universal 
machine By swinging the arm of thi 
pre so that the haft was in a horizontal 


readily connected it to the 


position we 


boring bar ersal joint 





through two 
} 





and so very readily bored the four hol 
in true alignment 

All of the principal bearings in the 
press were made from hard bronze a1 
h re very carefully scra h 
assembly of the machin 

While th brak wa eing built a 
engine from o of the larger buildet 
ol tl ame equipn t Visi 1 our once 
ind, im fact, went over our plan He 


stated that we could very safely put 300 
tons on the press rather than the 250 ton 
which we had estimated in our con 
servative design He made two sug 
gestions which wer 


incorporated 


One of these suggestions was the two 
counterbalancing air cylinders which were 


practically all the 


cast iron used in the 
entire job. 

“The brake was finished in due time, 
the fifial assembly being on the concrete 
foundation which 
poured, and we 


had been previously 
now have been running 
the machine for several months, and it 


does just as good work as a far more ex 
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pensive machine 


which w 
purchased but which we coy 
put into operation as soor 
which we had built 


The othe I 


suggestion 

the braking mechanism whi 

lutely mecessary in order tl} 
vard travel of the ram may 

controllec | first brah 

not stop at coasting I 

but a new desig i 

put on the next Ly I 

fectly Ii tact ] ral 
oved upwar oT ‘ 

fractions of a 

) din I iy ) I 

i! uch 1 ma } \\ 

the actual operati f 

improved in this respect \t 
was a slight grabbing acti 


but within a few days thi 


out 

It may yf inter 
not counting verhea 
actually ived thing lik 
building this machine ourse] 
thi tra wa iV 
the heavy inloading « 
would have been involve 


a machine manufactured el 


ling of a machine, wei 


} 


unloa 


tons and being rather top 


have cost approximately $50 


work is considered rather 
undertaking Building a mac! 
own foundation saved the 
this expense.’ 

The over-all size of th 
machine is 6 by 11 ft 
measuring Y by 17 ft. witha] 
Sizes of variou 


welded design were as follow 


54 by 4 10 ram, 48 by 
girder, 2 plates of 33 by 2 in. a 
35> by 17/4 1n top girder, 
by 2 in. with web plat 
botto 
Unit used 
A L take it a rather ) 
to 4000 p in order to1 I 
and other possible distorti 
hing 
Phe ii! y ling it ne 
ructt Visi in | i 
i lual purp They 
‘ Velg t ot t ra ) 


Fig. 2—End and Side View of Welded M 
chine Showing Air Cylinders at Tox 


MA 
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Now you can have a better welding electrode . . . one wear and service. Exceptionally smooth flowing prop 
that /asts longer and is easier to apply... tor building erties make it unusually easy to apply. It does not 
ip or otherwise welding high carbon and/or high require pre-heating or frequent delay for pe g 
nanganese steels! McKAY E-973 is the result of intensive researct 
McKAY E-973 is specially made for the job. The and service testing. It was specially developed for 
veld metal will not cross check or crack under the railway use but has wide application in other indus 
eposit. Although soft in the “as welded” state, it tries where welding of comparable steel is involved 
work hardens rapidly . . . permitting heavy pads to be ... effective demonstration of the McKAY policy of 
built up without danger of mushing down, cracking manufacturing electrodes to meet specifi 
i ‘oose, spalling or flaking when subjected to constant Write today for full information 





General Sales Office: York, Pa. 


ay 
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WELDING ELECTRODES .. . COMMERCIAL CHAINS .. . TIRE CHAINS 


shock, especially when the machine is 
used for punching. A small] tank at thi 
rear of the unit is directly connected to thi 
two cylinders and maintains a constant 
pressure of about 60 psi. This pressure 
may be increased to approximately 100 
psi. to further cushion the shock on someé 
heavy operations as in cases where the 
punch pierces the material 

One of the interesting features of thi 
arc-welded press brake its the accurate 
clutch control of the ram. For exampk 


if bending is to be done (as is frequently 
the case) to a line marked on the plate 
rather than by gaging, it is necessary to 
“inch” the ram down until the die almo 
touches the plate and adjust the plat 
o that the mark is directly under the di 
Most bendiu uv dies, both male and ft 
made for bending 90 Ot 


special dies are frequently planed 


male, aré 
course, 
out for producing special angles when 
However, whena plate 
is to be bent at less than 90 


quantity justifies 
, the operator 
feels his way by setting the ram height a 


near as possible but checking the bevel 
until he gets the right bend 


In bending large plates with the flang: 
near one edge the long projecting end of 
the plate has to go up as the ram com: 
down. Aside from being dangerous to the 
operator and helpers, if this plate is sud 
denly bent, the inertia would cause a 
backward bend in the long end of the plate 

In order to utilize the available planers, 
the frame of the machine was constructed 
in four principal parts consisting of the 
end frames, bottom girder, top girder and 
ram. Pads were welded on the end plates 
for joining various girders, main bearings 
and ram, and all pads were planed off at 
one setting to assure plumbness 

rhe inside plates of the bottom ram 
were welded together with fillers and pre 
planed plates were then fused by welding 
to the girder for bolting to corresponding 
parts on the end frames. To prevent di 
tortion, all welding on these plates was don: 
after the frame had been bolted together 

The top girder was completely welded 
with top and bottom web plates after 
which the ends of the girders were turned 
off in a lathe to insure accuracy of length 
and to make the ends parallel. Thi 
method was resorted to due to the lack of 
available equipment for facing off the end 


Stress 


for the welded joint were cart 


fully calculated in accordance wit} 
standard welded machine design. In 
general, the electrodes used were of 
AMERICAN WELDING SocigtTy specifica 
tion E-6012, in '/4- and °/;.-in. size For 
the principal joints, multiple-pass tech 


nique was used, each bead being peened 
when necessary and the weld metal 
cleaned with a wire brush before layin 
each successive bead 

Although the press brake was con 
servatively designed for a 250-ton ca 
pacity, engineer 
have estimated that the design is equiva 
lent to similar units of 300-ton capacity 


machine fabricating 


YEAR BOOK ERROR 


The Company connection of William G. 


DeGray (C) was erroneously given in the 


Year Book. It should be as follows: 
Welding Engineer, The Pfaudler Co. 
Rochester 4, N. Y 
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HIGH-PRESSURE WELDMANSHIP 


Indicative of the Widespread Use of Arc Welding for a Large Proportion of Tod 
Power-House Equipment, These Arc Welders Are Fabricating a High-Pressure Boiler 
in the Large Chattanooga Shops of Combustion Engineering Co. for a TVA H 


electric Installation. 


Employment 


Service Bulletin 
POSITION VACANT 


V-144. Age: 25 to4 With a techni 
cal education in metallurgy, mechanical 
engineering or chemistry with a knowledge 
Should be a1 


of welding ative of Canada 


and able to speak French, since the work 
would involve considerable traveling in 


the province of Quebec Headquarter 
would be Niagara Falls, Ontario. Dutt 
ould be to first learn how to apply dif 
ferent welding rods and electrodes, bot! 
the oxyacetylene and electric, and the 


upervise the coating and testing of such 


electrode and eventually progr 

the field where he would mak ales con 
tacts at p fort A Id g mh< tra 
tion 


\-473 Welding Supervisor with ] 


welding field 


year experience in the 


4 


Experience includ 


operation as electri 
and gas welder, Atomic and Unionmelt 
Ability to set up production work and 
handle men Considerable fabricatio1 


experience 


A-474. Welding Production Manager 
30 years’ welding experience. Labor con 
trol systems will positively increase pro 
duction in any welded shipyard. Capable 
of assuming complete responsibility of all 
types of welding and burning. Also all 
subordinating divisions such as purcha 
ing, training equipment, welding engineer 
ing and accounting Will be availabk 
May Ist 


THE WELDING JOURNAL 














eit 





Oficial OWI Phot M 
Lincoln Electric ¢ 


\-475 Welding D 


neer easoned execut 
Complete metallurgical 

ical and mechanical knowledg 
ing to weldi Broa 





earch ane il elding fab i 
process engineering, manual and 
application Mild and alloy 
ferrous metal Desire placer 
background and conta 
utilized 

A-476 rhoroughly peri 
bination Welder, Instructor a 
visor 18 years’ experiet i! 
teaching, fabrication, maintena 
hop welding \ pecial 
heavy Oxyacetyle welding 
preheating. Have successfully 


ind welded castings weighing 


tons, also machine bas« h 
rusher cones and spidet N 
to travel or oversea nit 
connection with concern wh 
tunity exist together wita a 
postwar position. Married, 4 
age Available immediately 





Annual Meeting 





AMERICAN WELDING SOCIE7 


——— 


Hotel Cleveland, Cleveland, O} 


Oct. 16-19, 1944 











FOR FASTER FILLET WELDS 





Use Raco 20 Shielded-Arc Electrodes 


High-quality deep penetration single-pass fillet welds, 
and more of them per hour, are assured when you use 
Raco 20 Shielded-Arc Electrodes. And with these elec- 
trodes you can obtain the same top-grade production 
whether you employ direct current straight polarity or 


reverse, or alternating current. 


The advantages of Raco 20 Shielded Electrodes are of 
greater importance now than ever before. We shall be 
glad to send you samples so you may test their out- 


standing performance. Just write 


REID-AVERY COMPANY 


DUNDALK BALTIMORE 22 MARYLAND 
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NEW PRODUCTS 


The Society assumes no responsibility 
for the validity of claims in this Section 


9 


mounted either vertically or at a 22 


angle 


SPOT WELDER FOR STRUCTURAL be 
SECTIONS 


rhe latter position is not recom 


\ td bl mended however if the machine is to be 
rocket arm welder capable of hand . 

“hie operated at around its maximum pressure 
ing im continuous production the spot 


lransformers are of the pancake 
with 600 turns, 


1 


type 


welding for aircraft and other types of 


” whilk 
structural” aluminum se« 


a four position tap 
equipment of 


switch enables the selection of various turn 


tions up to sth in. Alclad has been an 
4 by P Weld ‘ io ratio Provision is made on the front of 
nounced Dv rogressive elder Company . 
ae S hg the base of the machine for mounting of 
3050 E. Outer Drive, Detroit 12, Michi , . 


the control panel furnished by the manu- 


gan 
facturers of the capacitor discharge unit 
The new Model weld a large inky se ax * . 
; lod te A large! Floor pace of the base 1s 50 by 66 tn 
oimpanion model to the Model 13 ' 
ee while over-all height is only a little over 
tandard rocker arm welder recently an ‘ . 
, : ive feet, giving a clear view over the top 
nounced by the company for welding Al , ' ie ; 
: of the machine despite its large capacity 
lad up to 0.081-St 


Designed for a « ervative production 
rate of 1000 to 2000 spots per hr. whet 
welding heavy sections, the model “C SEAM WELDING CONTROL 
i otable for the extreme rigidity of it 
co ru ) Wh the welder i ute \ new control designed exclusively for 
it a maximum point pressure of ¢ M) It A elding, and incorporating a con 
it 90 Ib. factory air li deflections eve letely electronic timing circuit, has been 
under such conditio are held to a mi announced by th Industrial Control 
mum, it is stat Division of the General Electric Co De 
In the rocker arn if igi t he practi ignated a Type CR7503 B110, the new 
» successful in the Model “B”’ of throwing resistance welding control 1s especially 


ill deflections into the vertical plane ha irequent 


been followed also on the Model ( change of the timing pattern are reé 


As a result these deflections can be u quired ich as when welding a variety of 
to improve the weld by providing a “‘spring materials of variou hapes and thick 
follow during the weld ness¢ 

Operating on a 230/460/575-v ingle 


60-cycle power supply, the control 
ists of a timing panel, 
panel, panel, 
any one of which can be separately di 


a firing and a 


control and a power 


moved to facilitate in 


pection or servicing An electronic cir 
cuit, incorporated in the control, provides 
uccuracy of the timing pattern of the 
veld without utilizing moving parts and 


regardl of normal, instantaneous ofr 


gradual line-voltage variation Smooth 





heat control is provided by the 


phase 


will handle 


; 
fairly large 1Zt All tion terminals 


upply 
inlet and outlet fittings are on the outside 


E conne are 
throat depth being adjustable fron onveniently located, the water 


6 to 42 in., and throat opening from 7 


to 17 In addition to the normal | ff the enclosure, and a row of indicating 
in. working stroke of the rocker arm, th lights on the front door show instantly 
latter is also provided with a retracting P 
troke which provides a 4 in. clearance 

ret wer points to permit insertion of 

flanged work his retracting strok« 


controlled through one of the dual shrouded 
| 


witches provided with the machin 


are provided for three differ 


ure condition Normal welding 


pressure is applied by depressing the foot , 
witch. Forging pressure is applied au | 
ynatically Co apply light pressure for 
ip dressing a toggle switch is thrown « 

the machine and the foot switch 1 

pressed as for welding j 


Upper and lower arms art designed 





handle standard electrodes and holder 
although refrigerated welding point \ 
also be used if desired Electrod iy 


whether (1) the water flow i 
power has been applied and 


delay has timed out 


ee 


ELECTRODES 


The Anthony Carlin (¢ 
Ohio, has announced four rex 
Perfection 
P-61 i 1 


, Straight 


to its line of 


trodes Grade 


general purpost p 
electrode for welding mild ste¢ 
tions It is designed especia 
production where high curr: 
and the are action is strong, a 
the requirements of A.W.S. (¢ 

E6012. P-103 is a shielded a 
trode suitable for all-position 

meets the requirements of A.\ 
E6011 A.S.M.1I 


his electrode 1s also suitable fo 


fication and 


the low-alloy, high-strength 


these steels are used primarily 


high-strength properties P 
ISO are bare 


meeting I I 
Classifications E4510 and E4 


tively These are straight 
electrode whi nave i 
application where the phy : 
indicated ecificat 
able A rev catalog rec 
by the company contains ful 


of all of these new grad 


COOLING SPOT WELDING 
An ait 


frigeration unit, designed for 


ae 1 1 
cooled packaged 


istance spot welding tips an 
specialized industrial liquid cox 
announced | 


Chrysler Cory i 


ice, has been 


Division, 


Paul B. Zimmerman, vi 
general ale manager r} 
resistance welder cooling 
pletely self-contained, and 
ith the Airtemp hermeti 
adia ny t 
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PREHEATING 































One mpact, portable Lepel $ 4 i. ry r Ba or if ' ry i 1 

Unit performs all hardening 4 \ 4! - a Le ag in ; dy _ o Biai. 

tress-relieving, soldering, sivvi i= Ba? w ae we ted : ¢ : _- 
ng and melting opera 
Readily convertible to 


Sotime proaucten at no ~=—« With High Frequency Induction Heating for 


xpense 


we 


Pre-Heating, Stress-Relieving, Metal Joining 


Lepel Induction Heating produces heat up can be performed as a continuous operation, 
to any selected temperature exactly where it further reducing time cycles and costs 
is required for the proper period of time : . 

— . Metal Joi: 


necessary to produce the desired results. It ; 
: ee Lepel Induction Heating also quickly and 
is astonishingly speedy in operation, reduc 
: ap neatly performs the most intricate brazing 
ing heating time from minutes to seconds, os 
and soldering operations on all ferrous and 
yet it works with a degree of accuracy and 
e non-ferrous metals, using brazing alloys f1 
efficiency rarely obtainable by other methods 
. : lowest to highest melting point By pre 


, — , . ar y -™ 11 —* 
Pre-Heatina, Str lelievi fluxing and pre-placing of the alloy in the 





form of rings, strips, or irregular shape: 

Lepel Induction Heating is used by many ; 
: many complicated production brazing jobs are 

leading industrial plants for pre-heating be- 


reduced to quick, simple operations which cat 
fore welding or stress-relieving welded seams 4 

be performed by any unskilled worker. Ma 
In such applications, it affords remarkable ' 

such applications, it affords remarkable be operated manually or fully automatic 

economies in time and cost with further advan Consider the possibilitic f Lepel In 
tages of uniformity and heat-concentration tion Heating applied to y r pre 
which prevents structural changes in section: post-war production. Lepel engi: 


of the metal outside the field of the gladly aid you in working out the detail 


A 


load coil. In many instances, heating of the application 

LEPEL HIGH FREQUENCY LABORATORIES, INC. 
PIONEERS IN INDUCTION HEATING 

39 WEST 60th STREET NEW YORK 23, N. Y. 
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spot welders makes it to effectively repair and salvage def 
to increase the welding aluminum castings by cold welding wi 
, 


luces the amount of tip out setting up stresses or crystalliz 





lressing necessary in the caused by high temperaturs 
g operation When a coi It will also be po 


of welds are made the tip 





to get hotter, and |} 
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| kro tpoint’ 
elding electrode for use with 


lectrode holders 





for adaptors, is announced by Frostrods 
Products, 19003 John R, Detroit 3, U.S.A 


Previously, tor were required to 


equipped with high-pr 


tte bulb thermostat, | 





Irom minus 
; the temperatur eparate 
Frostpoint’ 














the electroads 


TAGING ALUMINUM 








illizing Company of Amet g’’ the widespread use of ‘Frosty 
;§St., Chicago, introduc or t-welding operations even abov: 
developm«e 
retainit 
oolant flow, increased cool 
replaceable finned cap and 


; 





Buy ‘*Proven Fluxes’’ with Years of 
ee Guaranteed Satisfaction behind them 
20650 po nds. ry ry T . Try res 
Length, 23° 0” The Trade-Name is **ANTI-BORAX 


Width ..4° 6” 


eT isk for Them Unequalled for Quality 
plate, '/,", 3/4” 
and 1'/,". A Flux for every metal: Cast Iron Welding Flux 
No. 1; Brazing Flux No. 2; Braz-Cast Flux No. 4, 
i for bronze-welding cast iron; ‘‘ABC”’? Aluminum 
— Flux No. 8 for sheet Aluminum and all alloys of 
Aluminum; Stainless Steel Flux No. 9; Silver 


"vw , , Solder Brazing Flux No. 10; No. 16 Silver Solder 
” | Paste Flux. 


ANTI-BORAX COMPOUND COMPANY 
Fert Wayne, Indiana 








This huge drill base demonstrates the ability 
of United Welding Co. to handle large, 
heavy or difficult assignments. 

It will be to your advantage to weld as 

much of your post-war product as possible 

to make it stronger, yet lighter, and 
modern in appearance. Look upon United as 
the logical plant to fabricate all or certain 
of the parts for that product. Feel free to 
consult United engineers on designs. Have 
them quote you. (Send for the United Ma- 
chine Tool Bulletin.) 

Also specialists on paper making equip- 
ment—beater rolls, dryer stacks, set- 
tling tanks, etc. Get United's Paper 
Mill Bulletin. 











Time Counts - 
Gas cut and Weld with 





G3alINN Ads 
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= THE UNITED WELDING co. =| SHAWINIGAN PRODUCTS 
CORPORATION 


WELDING FABRICATORS OF MODERN DESIGNS EMPIRE STATE BUILDING, NEW YORK 1,N_Y. 
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PAGE HI-TENSILE ([° ELECTRODES 


@ You can depend upon these wires for uniformly 


good results in horizontal, vertical and overhead 


welds—welds that pass the most rigid tests for STAINLESS... 


x 


Your PAGE Distribut 
niete 


resistance. X-Ray examinations will prove the Stainless Steel. The uniform ' 
PAGE- Allegheny STAINLESS STEEL ELECTRODES 


+ 


tensile strength, elongation, impact and fatigue 


evenness of weld metal and absence of included 
gases and slag. 
Ask your local PAGE Distributor for specific 


information about any type of welding electrodes. 


PAGE STEEL AND WIRE DIVISION 


Monessen, Pa., Atlanta, Chicago, Denver, Los Angeles, New York, Pittsburgh, Portland, San Francisco 


AMERICAN CHAIN & CABLE COMPANY, Inc. 


BRIDGEPORT * CONNECTICUT 


ESSENTIAL PRODUCTS...TRU-LAY Aircraft, Automotive, and Industrial Controls, TRU-LOC Aircraft Terminals, AMERICAN CABLE Wire Rope, 
TRU-STOP Brakes, AMERICAN Chain, WEED Tire Chains, ACCO Malleable Castings, CAMPBELL Cutting Machines, FORD Hoists, Trolleys, 
HAZARD Wire Rope, MANLEY Auto Service Equipment, MARYLAND Bolts and Nuts, OWEN Springs, PAGE Fence, Shaped Wire, 
Welding Wire, READING-PRATT & CADY Valves, READING Stee! Castings, WRIGHT Hoists, Cranes . . . In Business for Your Safety 
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coolants, also cooling 


doe the 


electrode it 


provides bette 
with ordinary water cooling than 


conventional spot-welding 


is claimed Use of Frostpoints’”’ i 


place of conventional electrode without 


any other change, results in an immediate 


reduction of electrode temperature during 


we Iding equal to the use of 60° | colder 


water, 1l 1s reported 


Elimination of adaptor 1 


desirable when weldi thos 


ig in 


where clearances for the electrod 


close,”’ such as adjacent to flanges 


hangs, in channels, et The new elec 


rode eliminates interference from coolant 


t 
bees anh a 
lines in such operation 


ELEVATING TURN TABLE 


Ir} 


Phe Madi 
alled 


to develot 


Lyon-Raymond 


, Greene, N. Y 


by 


Corp., 1475 
son St , recently were « 


upon one of their customers 


this special 
matically feeding proces 


hath 


piece ol for auto 


equipment 
sed part 
pickling 

In thi 
basket is 


table as 


operation a large, empty, wire 


placed the tilting conveyor 


on 
hown in the left-hand view of the 
his tabk 


convenient 


illustration 
the 
for loading 


is tilted to plact 
basket in a more 
rhe table is then hydrauli 


cally lowered to its horizontal position and 


position 


the basket of parts rolled onto the elevat- 
ing table 
he 


push 


operator then presses an electri 


button which starts a sequence of 
all of 
table 
original lowered position 
The table elevates hydraulically 38 in 
and during its elevation turns 90 U 


reaching its full elevated height, it 


the following operations, which ar 


automatic until the returns to it 


pon 
auto 
the end of which 
is shown between the two front uprights 


matically starts a pusher 
which travels across the table and pushes 
the basket off the table 
roller conveyor (not shown in the 
The basket is 


the pickling bath 


another 
illustra 
pushed 
Phe pusher 


onto 


tion then into 


returns 











sn ake 
LT ta 


= iS 4 


~~ 


to its original position and the table lowe: 
back to it 
sequence ol 


and turns 90 


During this 


starting position 


operations the 


operator on the right side of the elevating 


ble has tilted his table hydr 
loaded his basket, 
to its horizontal positior 
push the 


is soon as 


iulically, 
lowered it hydraulically 
| ready 


; 


baske 


turning 
operation and the 
h to their original position 
matically accomplished in thirty seconds 
These 


hydrauli 


operation art obtained 
trolled and 


Phe 


by limit switches 


no1d-operated valve 
only manu 
hit 


NEW WILSON COATED ALUMINUM 
BRONZE ELECTRODE NO. 200 
Wilsor 


Che Welder 


coate 


lectrode 


coated mze electrode 


arc electrode, nd can also be 


a filler 
It will produce 


hielded 


used as rod in carbon arc welding 
welding deposits 

trength and hot ductility, 
with desirable resistance to corro 


thi 
tandard mai 


Deposit made with electrode 
are 


with 


uperior to bronze 


to 


lgvanes¢ 


respect corrosion resistance, 


are equal to it in strength, hardns 
ductility 


The Wilson No 


versal application in 


200 has a most 


lding of most 


the we 


bronzes, m I al a iron o1 


pecil 


specially suited 


mangan bronze con 


forming to Federal Specification OO B 


726b, or Navy Specificatior 19-B-3 


for marine propeller ind other part 


where great strength, lu and 


tility 
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corrosion Té 
ments 

he electrode can also he ul 
ing dissimilar metals, such a 


teel to malleable iro 


bra 
ing of any two metals which 
with aluminum-bronze 

. 


f . 
»1zZes Irom 


rhe ne Vilson No 
minun 
through 
Metal 


tributor 


PREPARES ALUMINUM SURFA 
SPOT WELDING 


lucing 
and the fatigu 


Vulco-Etch 


, 
Unhe: 
or crockerv 


freely 


AIR CONDITIONING IN ELE 
MANUFACTURE 


ng electrode 
plant of th 


rhe 


trode 


phia, Pa 

welding elec 
an item whose « 
known to need 


comme! 


Qualitatively, production 


also higher 


the Ar 


the 


tioned air score 


viously, according to 
Reject 


spec ially de 


are down, because 
igned by Carrier ( 
engineers—provide 
and constant 
ture 
on the electrode keeps it from « 


subsequent operation 


conditions during 


orl 


uniform all 


r 
I 


at 


V 


Kl 


Speedy drying of the four coat 











Wien you are up against the “buzz saw” of 


important service, you want electrodes that have 
been proved practical by shop experience 
up, of course, by sound research and engineering. 
SMITHway Certified Welding Electrodes are 
reliable production tools, thoroughly proved by day- 
to-day application in our own shops. With us “Almost 
right is wrong.” We must have dependable quality, 
dependable uniformity, and the right operating charac- 


Mild Steel... 


High Tensile 





SMITHway 
Electrodes 
in Action 


All-welded Diesel 
engine bases pro- 
duced in quantity 
by A. O. Smith 
jor our powe rful 


two-ocean Navy 


teristics in the electrodes we use. “Almost right”’ is 
not good enough. That’s why we make the welding 


electrodes used in our own plants. 


Since there isn’t any kind of arc welding we don’t 
do, and since there are many kinds of arc welding 
done only in our shops, SMI THway Certified Weld- 
ing Electrodes are proved in every type of arc weld- 
ing operation. That, we believe, assures better welding 
results in your shop. We know it does in ours. 


.and Stainless Steel 


WELDING ELECTRODES 


made by welders. 


SMiTHway A. C. Welding Machine saves 
power; eliminates arc blow. 


for welders 


SMITHway Welding Monitor trains 
better welders faster. 


05 /\ Q. SMITH COROT Ion 


_ MILWAUKEE - : WISCONSIN * HOUSTON: TEXAS 


In Concdo—JOHN INGLIS CO., a 
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SECTION ACTIVITIES 


CHICAGO 


| \ David, 
plied Engineer 
duction Sale 


the March 


Wavid 
if 


ty 
ell illu 
ted a brief re 
ng method 
date in 
»] 
and discussions described and il 
the various applications that 
flam 


aterial 


made of oxyacetylen 


cutting in particularly heavy m 
A portion of his talk was devote 
tremely teresting use of 


cutting that has been mad 


of crank shafts for Liberty ship 
application 
heavy forging operations 

Mr. David 


plans for 


AMERICAN WELDING Soctt 


flame cutting 


also outlined 


forthcoming convent 


Cleveland 
Resistance 
and 


cussed before 


Oxyact 


welding pan 
ion Conferen 
sponsors l 
Societies Council, and 
meetings were held under th: 
the Chicago Section of the 
WELDING SOCIETY 
Supervisor, Graver 


AMERICAN 
Jim Quigley, Welding 
Tank and Manufac- 
turing Co. acted as general chairman of the 
welding sessions 

The Resistance Wi: 

chairmanship of 

cal Engineer, Western 
opened with a movie, 
the | 


the various ways in whi 


Pfeiffer, Elec- 
Electric Co., 
‘Aircraft Welding,”’ 
nited States 


produced DY 


Navy to 


} 


picture h resist 


ance welding is today being used in the 


ure of military aircraft Various 
aspects of resistanct 
brought out in the panel discussion 
which followed the film. 

isted of A. M. Unger, As 
Shipbuilding Div., Pullman-Standard Car 
Mfg. Co W. B. Frackelton, District 
Industrial Electronics Specialist, General 
Electric Co.; C. W. Engineer, 
Sciaky Bro Clyde G. Bassler, District 
Manager, The Taylor-Winfield Corp.; 
and J. M. Cooper, Sales Engineer, Na 
tional Welding Machines Co. 
Chere were no formal speeches, the entire 


manutac 
technical welding 
were 
The panel con 


istant to Supt 


Dodge, 


Electric 


program being devoted to the answering of 
questions from the floor 


It was brought out that satisfactory 


pot welding of aluminum is possible only 


because of the development of satisfactory 
electronic controls and stored energy spot 
welders, that 1s, 


capable of building up a reserve of ele 


spot welders which are 


h weldin ‘ 
1wWesming wel 


nakes 


oxvact 


Veldu 


General! 
Welding 
and Jim Quig 
Graver Tank 
peakers discussed 
ling process¢ 
atom 
covered th 
c welding of structural members 
Mr. Quigley 
pres 
automatic v 


by Mr. Dov 


Some 


and 


matic welding 


sure vé compari 


appli 
cutting, flame-gouging and flame-bevel 
nted at the 
McGuire, Jr., Divisio 
Linde Air Product 


howing flame 


ere shown on slides pres 
P.M. 
Service Engines 
Co., In« Slide 
applications to variou 
Walter 

Stephen Sn Reduction Sales ( 
1 


who was unab to attend 


€ss100n 


hardening 
Wal produc ts were 
Handrock in 


hown by behalf 


of th meetil 
ion by R. D. Wasser 
President, Eutectic Welding Alloy 
Inc., on low-temperature welding, 
soldering. As in the 
questions 


closed with a dis 
man, 
brazing 
other session 
followed Thi 
meeting was under the capable chairman- 
hip of L. S. McPhee, 
Whiting Cory 

Other members of the AMERICAN 
WELDING Society taking part in the War 
Production Conference included E. | 
Seabloom who was Co-Chairman of the 
Panels Committee and R. L. Kohlbry who 
was Chairman of the Exhibits Committe: 
Mr. Seabloom was Chairman of the Chi 
cago Section of the AMERICAN WELDING 
SoOcIETY in 1942-43 while Mr. Kohlbry is 
the present Chairman of the Chicago Sec- 


and 


and answers 


Welding Supervisor 


) 


tion 


CINCINNATI 


followed 
ty] ical 
then \ 
nd welding 
I Ul 


Tt 


CLEVELAND 


Phe Cle veiand 
WELDING Society has a 
Annual Welding Conferen 
the Hotel Statl ; l 


i+} 


May 1 


DETROIT AND FLINT 


The Flint 
tion were privileged to hav 
O. R. Sutherland of the U. 5 
at Philadelphia 
meetings on April 6 and 7, re 
the subject, The Theory 


group and th 


talk to thet 


. 













cud Move 


Important Places 











os 


GRID CONTROL TUBES 


| fet Reccilancce Ueleling 


These features make UNITED Tubes better 


1. Protruded filament, mounted on a vertical plane, 
ncreases emission area and affords greater 
capacity to withstand vibration and shock. 


2. Greater shielding than is found in ordinary 
tubes permits proper thermal radiation for ex- 
tended tube life. 


3. Ideal relation between condensed mercury and 


ambient temperature is maintained. 


4. Heavy duty quality is emphasized in all com- 


ponent parts and construction. 


lt is obvious, from the illustrations of these 
JNITED Tubes, that they are built to withstand the 
continuous hard uses of industrial applications in 
contrast to tubes designed to function under the 
ess stringent conditions of radio communication. 


ILLUSTRATED: The UNITED types illustrated will 
hange with and replace other type tubes as follows: 
USE UNITED TYPE 967 to replace FG-17 
' ‘ 972-A : 872-A 
UX-973 “ ' pitt 
973 (Not illustrated) 873 


UNITED ELECTRONICS COMPANY 


Newark 2 S33255= New Jersey Bee . 


SS ji 








4 . * Pie de tO 6 We 


Specifications to Expedite and Control 
Production.’’ He presented his thoughts 
in a unique manner and they were stimu 
lating and thought provoking 

The Flint group were hosts to a goodly 
number of Navy men from the Defoe 
Shipyards at Bay City and the Detroit 
group were privileged to have Commander 
R. Velz, chief of the office of Naval In 
spection at Detroit, and his staff as their 
guests 

The report of the Election Committee 
shows the following officers elected for the 
forthcoming season: Chairman, Henry C 
Neitzel, Whitehead & Kales Co.; Vice 
Chairman, George J. Friebel, Harnisch 
feger Corp., Second Vice-Chairman, A. H 


Lewis, Swift Electric Welder Co.; Se 
retary-lreasurer, G N Sieger, S-M-S 
Corporation; Executive Committee, R 


Baker, M. J. Bartch, V. H. Chisholm, 
L. W. Clarke, H. C. Cogan, C. J. Collum, 
E. O. Courtemanche, G. J]. Dekker, ] 
M. Diebold, L. A. Eckerman, M. G. Gas 
kin, J. E. Graham, A. J. Last, A. E. Lof 
quist, C. E. Phillips, M. R. Scott, Keith 
Sheren, G. W. Sloan, Joseph C. Smith, 
W.R. Stickney, E. H. Foss, R. J. Heusel 


INDIANA 


Two hundred and forty key executiv: 
of Central Indiana gathered in Indianapo 
lis Marck 24th, at a dinner sponsored by P 
R. Mallory & Co., Inc., for the Indiana 
Section of the AMERICAN WELDING So 
CIETY 

Guest speaker was James F. Lincoln, 
President of the Lincoln Electric Co., 
Cleveland, who spoke on “Incentives vs 
Governmental Control 

rhe purpose of the meeting was to bet 
ter acquaint industrial executives with 
the many advantages that welding offers 
in improving product quality and per 
formance, as well as reducing costs 

Mr. Lincoln cited many revolutionary 
improvements that have been made pos 
sible through welding. As an example, 
he pointed out the case of the oil industry 
that has come to rely more and more on 
welding to build equipment for the produc 
tion of high octane gasoline. He also gave 
a thorough explanation of his unusual in 
centive system 

J. E. Cain, Executive Vice-President of 
P. R. Mallory & Co., Inc., acted as master 
of ceremonies for the meeting that was 
concluded with an open forum in which 





























Seated at the Speaker's Table, from the Left: R. D. Eaglesfield, Founder and ( 
nal Chairman of Indiana Section; W. R. Ball, Vice-President of Ball Bros., Inc., M 
Indiana; George N. Sieger, Midwest District Vice-President of American Ws 
Society; James F. Lincoln, President of Lincoln Electric Co., Cleveland, Ohi 
J. E. Cain, Vice-President and General Manager of P. R. Mallory & Co., Inc 





Mr. Lincoln answered numerous questions official Navy sound picturt 
from the audience Life and Death of the Hornet” a 
cember 7th’’ were shown Che 
KANSAS CITY showed the life of ‘‘The Hornet” fr 
launching through its most imy 

The March meeting of the Kansas City battles including the one re 
Section of the AMERICAN WELDING Si sinking. The pictur Decet 
CIETY was held Tuesday evening, March 7, is a recently released film whi 
1944 at Fred Harvey’s Pine Room covers the sequel to December 

he speaker of the evening was Mr. Paul film shows the repairing of the 
H. Merriman, Electrical Engineer for the ships which form the new Pear! 
Glenn L. Martin Company, Baltimore Fleet 
Maryland rhe subject for the technical 

Mr. Merriman subject Engineering was ‘‘Welded Castings in Shipb 
Aircraft Welding” concerned itself prin he speaker was R. A. Pomfret, M 
cipally with the application of all types of Engineer of the Shipbuilding 
welding, both ferrous and non-ferrous in Bethlehem Steel Co His talk 
the aircraft industry Arc, gas and par trated by lantern slides and 
ticularly resistance welding was covered progress in the past ten years ol ° 
very completely with both slides and mo cation of welding to large hull e 
tion pictures. Emphasis was placed on chinery casting ; 
the necessity for rigid engineering con The following officers were « ’ 
trol to realize the full potentialities of a the coming Season Cha 
welding process from the design of thi Kenworthy, Mack Mfg. Cor ° 
part to the inspection of the finished ar Chairman, G. E. Doan, Lehig! 
ticl ity Secretar y-Treasurer, Juli 

Mr. Merriman’s manner of presentation Ingersoll-Rand Co Incomtr & 
made his talk very interesting to the mem R. L. Deily and P. H. Barron “- 


ers and guests as much as he has a 
| nd guests in much he h 


grand sense of wit which he injected into LOUISVILLE 


his talk at numerous times and interest 


never lagged [The March Dinner Meeting 
Lou ville Section was held on the . 7 
LEHIGH VALLEY the Ballroom of the Hotel Seelba 
R Ei Fritsch Vice-President 
I 
Bethlehem, Pa., on Monday, April 3rd the Brooklyn Dodgers was thé 
with 155 members and guests present pt aker Mr Macon spoke on 


Chairman, H. W. Lawson presided lime Baseball.’ The technical 
Preceding the regular technical meeting, was given by Mr. Eric R. Seabloot 


The regular monthly meeting of this urns, Inc. was Master of Cerem: 
Section was held at the Hotel Bethlehem, the Dinner. Max Macon, former 


Recent Dinner Meeting of Louisville Section 
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RE EEN AN ee TE 


ARC WELDING 
Because of UNAMATIC 
MECHANICAL CONTROL 


2 PL Oh ee eee ee 


+ Establish the best welding procedure for 

a job and Unamatic will maintain this 
procedure as a constant process for each 
succeeding unit... because all functions 
are mechanically controlled! 


Other reasons why Unamatic offers distinct 
advantages in quality when contrasted with 
manual welding: (1) with Una equipment, 
the highest skill of the experienced operator 
becomes part of each weld; (2) a continuous 
pass of uniformly high quality can be main- 
tained; (3) heat distortion can be minimized 
on certain assemblies through the use of 
dual heads working simultaneously from 
both sides of the unit; (4) making the work 
easier for the operator by reducing strain 
contributes to higher quality. 


Write today for complete information on how 
to obtain better, faster, lower cost arc welding 
with Unamatic. One of our experienced field 
engineers will be glad to discuss the appli- 
cation of Unamatic to your produc- 
tion ... without obligation, of course. 


CONTROLLED . CONTINUOUS 
QUALITY i” PRODUCTION 
or 


UNA WELDING INC.: 1615 COLLAMER AVE.* CLEVELAND 10, OHIO 


Pye g aes 
y me BAG, 


aN re: cS {i aude pen gad ae Diecast E 
ADVERTISING 





pervising Engineer, Research and Ds 
Crane Company. Mr 
Application of Fusior 
Welding to Pressure Piping, Valves a1 


velopment Lab 


Seabloon talk 


Fitts lustrated with lant 
lide vas quite broad 

h iter is desig 

Iding tech 

mde 1 pipe headers and the 

if iny ot iten \ 
l \ llowed 

rl \pri eeting held on tl 0 
the Auditorium of the Speed Scientific 
School, Unive vy of Louisville, was ad 
dressed by Harry W. Pierce, Assistant 
Gi il M New York Shipbuilding 
Cory] ke o \ Welding 

ul S Hull 
MILW AUKEE 

D t il preceded the monthly 

i! Milwauke Section held 

M Cudworth Post, A t 
in Leg Mr. R. David Thomas, Jt 
Directo f R irch and Engineering 
Arcos Corp., presented the Welding A 
d Problems in Stainless Arc Weld 
ing 
MOBILE 

Mr. C. J. Holslag, President of Electri 


sed the February meeting 


of this Section on the subject ‘‘Induction 


Prehea for Arc Welding.’’ This wa 
the sar ubject delivered before the 


Canadian Welding Society in Toronto 
rieman, Testing Engineer 
for Gulf Shipbuilding and Mr. W. E. Ryan 
of the Alabama Dry Dock Co. were the 
peakers at the March meeting held at the 
Admiral S es Hotel 





NEW JERSEY 


Che regular monthly meeting of the } 
Jersey Section was held on March 2Ist 
at the | 


x House, Newark. Dinner as 


“In- 
formation Please’’ Session was held be 
tween 7:45 and 8:l5and Mr. K. M. Spicer 
Welding Technician of the International 
Nickel Co., was present to answer qui 


usual preceded the meeting. An 


tions raised 

A three-real film “‘Copper Mining 
Arizona”’ was shown through the courtesy 
of the U. S. Bureau of Mines 

“Welding of Copper Base Alloys,’’ was 
presented by Mr. J. J. Vreeland of the 
Chase Brass and Copper Company. Mr 
Vreeland discussed the methods of welding 
copper, copper alloys, two groups of bra 
es and various types of bronzes 

“Carbon-Arc Welding of Naval Bra 
was presented by Mr. Hilo of Foster 
Wheeler Corp 

Both addresses were well received by 


the 124 members and guests present 


NEW YORK 


[The New York Section held its r gular 
monthly meeting on Monday, April 10th 
at the Engineering Societies Building 
Mr. W. A. Howard, Assistant Engineering 
Supervisor, Socony Vacuum Oil Corp., 
Brooklyn, N. Y., presided as Technical 
Chairmat 
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Speaker for the evening was G. O. Hog 
lund, Aluminum Company of America 
New Kensington, Pa Mr Hoglund’ 
talk consisted of a general review of com 
nercial methods for welding and brazing 


twInuNn 1] well int t nr 
LIUTINUM alioys a Cll a curren TAC 





tices for gas welding, metal and carbon ari 
lding, spot and seam weldin 

nace and torch brazing Hi 

lustrated with lantern slid ] , 

and brazed part vere ed 

ng the quality achieved ; 

im assemblies when the process¢ 

ire employed Mr. Hoglund’s talk wa 

extremely iter g and e] ived 


At the conclusion of Mr. Hoglund’s talk 
the picture ‘““‘How To Do I wa hown 
his pictur ponsored by the Aluminum 
& DI pa y I At rica vered the gas 

elding, at elding, re unk vel gy. 
ind brazing of al ur ovs 

The evening opened with a regular h 





hour question and answer period whicl 
vas conducted by H. R. Morrison, The 
Air Produ Company, N. Y 

The meeting was attended by Mr. F. C 
Fyke, Vice-President of the New York- 
New England District of the AMERICAN 


WELDING Society, who spoke briefly on 





ome of the activities and ai of 
AMERICAN WELDING Soc! 


NORTHERN NEW YORK 


The Northern New York Section held its 
February meeting on the 24th at the Loco- 
notive Club Schenectady A motion 
To Each Other’ was shown im 
nediately after dinner 

Dr. William G. Theisinger of Luken- 
veld, Inc., presented a very practical talk 

“Steels for Welding”’ giving the relative 


picture 


value and characteristics of the three main 
classes of steel A film “The World’s 
Largest Plate Mill’”’ was also 
connection with the talk. 


hown in 


The March 23rd meeting was addressed 
by Mr. H. O. Klinke of the Republic Avia 
tion Corp., who spoke on ‘‘Welding in the 
Aviation Industry.” A film ‘Aircraft 


Welding” was also shown 


NORTHWEST 


Mr. John E. Ponkow, Chief Electrical 
Engineer of the Federal Machine & Welder 
Co., spoke on “Resistance Welding”’ at 
the March 23rd meeting of the Northwest 
Section held at Coffman Memorial Union, 
University of Minnesota. Mr. Ponkow 
covered in general term pot, seam and 
flash welding, the latest information on 
power requirements for various types of 
welding loads, and the application of series 
apacitors to various types of welding 
A number of slides were show1 
ind were followed by a sound film ‘“‘ Air 
raft Production Procedure Through Ait 
raft Welding 

LaMotte Grover, welding engineer, Air 


Reduction Sales Company, 


machines 


New York, dis 
cussed “Analysis of Structural Design 
at the last meeting, April 19th, in the 
welding engineering course conducted by 
the Northwest Section, in which he cov 


ered structural bridge and ship welding 


The meetings, subjects and speakers in 


the course were: 
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March 27th Oxyacety i 
and Welding by Frank M . 
Division Service | ngineer, T} ; 
Products Comy 

April 3rd 


any, Chicago 


Fundamenta 














April 4th Factors Inve 
Cost Welding,’ by W. T. ¢ 
ing engineer, Tl Li lr 
ny Cle VCcla 
April 17 Analy f 
ign’ by | Mikulak, 1 
g eI | ri Machi \ 
Minneapol | chairma 
The co iro ed muctl 
is well attended by n 
y change on-men t 
rollment f of $2.00 ‘ 
were held a e Cof 
Union, | \ y of M 
PHILADELPHIA 
- 
At the regular monthly $ 
March 20th, the Chairman, A 
of the Nominating Committ: 
the following 
To erve lor one yeal 
G. R. Johnson, District Mar 
Electric C Vice-Chair» 
Holzbauer, Asst We Iding I 
Shipbuilding & Dry Dock Co 
R. D. Thomas, President, Ar 
ecretary, K. W. Ostrom, | 
Arcos Corp 
To serve o Executiv ( 
three year H. J. Irrgan, W. K 
& Co.; O. C. Frederick, Genera 
Co.; W. B. Brooks, Cram} 
Co 
There being no other reg 
nominees these men el 
at the April meeting 
he technical discussion 
meeting was of the open fort 
Alloy Steel Welding i 
The spe akers were Walter J 
of R. G. LeTourneau Co., G 
halapov of the National Resear 
and R. D. Thomas, Jr., of At 
Each of these men gave a short 
different phase of alloy weldi 
collectively, spent over an h¢ 
many interesting questions | 
one of the most successful 1 
the year with over 200 me! 
tendance. ! 
The Section was again honor ) 
presence of District Vice-Pre 
W. Lawson, who attended 
meeting of the Executive Lol 
and the regular meeting 
On March 3lst, the Sectior 
other one of the popular parel dis« 
that are sponsored jointly wy t! 
Section and the War Production |! 
the subject was ‘‘Tool Repair 
tenance Welding.”” The pe 
presentative f Welding Equy 
Supply Co., and Handy & Ha 
gave exceptional presentation 
ubject matter, and uppl 
with samples and moving pict 
attendance at this meeting was ¢ 
of whom were welding fore: i 
upervisor , 
The Annual Meeting wa 
April 17th, when the new officer 
installed by retiring chairman, 
W. Pierce. Mr. Pierce was cong! 
upon his fine leadership for the pa 
M 1944 
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American Y Optical 
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i! . a . Lan a Lt I 
+} ; , ' irgely 
of Mr. P it 
4 J LO \ fey I | ' 
Lo i ilk O I 
Co f p VW ling ’ 
» f ' 
h g di oO 
i ro la i y) 
of ( ) held May 
be > Dev ye in Gas-Shield 
At Welding rt peaker will | 
R Wy Applicatio I r f 
the G ral EF] ( 
PORTLAND 
I first meeting of the Portland Se 
tion was held on March 16th at the Mult 
unah Hotel and wa i real succes 
lr} " endam f OF at th 
mee i tron t! 1 i ind 
KCC T layed at I Ing 
ri¢ , ) 
PUGET SOUND 
| Ma | ! P fe Sot 
yet , , ~ tl i Cy VV 1 
Hotel Seattl Mr Ar Web i 
Web Welding pok on tl iby 
Repair and Maintenance Weld i 
Do i lob Shop Prof oI Toe 
Dar | ) [ ivetT y of Washi gto 
pre ed an outli of tl round covered 
by tl ourse ‘‘Iron and Steel ivailabl 
1 University 


Committee Chai 1 presented a wet 
line of cour ind educa mal oppor 1 
ties now availabl 
ROCHESTER 

A joint meeting of the Rochester S« 


tion of the A.W.S. and the 
ciety for Metal wa held on 
Dinner at the Rush Rhe 

teria, University of 
the meetin 
Futur 


Richard 


Aviation wa given y Mr 
Barton, Pre 
Acronautical Corp 





orium of University 
William J. Conley 
Consulting Engineer, The Lincoln Electri 


Co., spoke o Production Welding 


SAN FRANCISCO 


Che February Meeting of 
cisco Section was held at Angelo Ball 
Room, Emeryville 
mately 150 m« 


Mr. W 


mber 


J. Miskoe, 





coln Electric Compar alia, gave a 
very interesting talk progt of 


welding in the 

The Nominating Committee announced 
the nomination of the following members a 

fiscal year Chairma 
Moore Dry Dock Co Vice 
Berner, Joshua Hendy Iron 
Work Treasurer, H. W. Saunders, Air 
Reduction Sales Co Secretary, R | 


Labah, Victor Equipment Co 


officers for the n, 


C Doggett 


Chairman, I 
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business, Mr. R. O 


Due to pressure of 


scl el, Jr. of Magnaflux Corporation 
is unabl » be present, but sent his as 
la Mr Grey in hi place Mr 
, Magnaflt operatio wa 
very I g and gh p 0 al 
LO | g of 
) | ( I of 
| i\ i 1 irk \ ) y 

Mar sist meett is a tour ol 

| of e pla f the Wo 





H v is W ork n § vvale, Cali 
a va rved ti ember 
i ufeteria of tl Joshua 
Hendy | Wor ! Oto 8:00 P.M 
It diately alte 8 they ceeded 
I A i ge pla net ey were 
CT! ei a) } veld ot the 
gea ind le geal ion ca if 
i a y tnt 
I ind gu 
dy Plan vhere 
‘ -~ 
arral ments were made for a guide 
conduct them through the plan Here 
they observed the machining and ass 
bling of gears and gear red ion cast 
SOUTH TEXAS 
Che March 16tl eeting of this Sectior 
i held at th iyior School, v here 
DeT ine gl \ ed the welding 
inic where the ere several demonstra 
c it one Mr. George Steffan 
I da } re h ving how oO re 
rk high speed, tool el d punches 
‘ Mr. | B. White, Castol1 EKutecti 
Welding Alloy howed slide ind d 
a prob ( g low tempera 
ure welding 


Welding Engineer, 


ind Machinery Co., spoke o m D 

Ictiv l Method \ twenty 
ninu O 1 fil Magnaflu 
Method of Inspecting Airpla Par va 
' 
alse oO 

lay I ve the date of tl nrst 
\ il Meeting of r yracuse Section 
Dinner and Entertainn is planned fo 
| I CT only 
TOLEDO 

On February 9th a joint eeting wa 


h i he merican Society of 
Engineers at the Toledo Yacht Club lo 
tal attendance numbered approximately 
dinner 
Mr. J. W. Conley, Con 
with Lincoln 


land, 


preceded t he meetil 
ulting Engineer 
Electric Company, Clev 


Wi Iding ol 


pictures on 


Ohio, gave a talk on 

Motion 

dures wert 

The Coast Guard Ice 

naw’’. was 
e 


pite. of sub-zero 


Jigs and Fixture 


also shown 

sreaker ‘‘Macki 
March llth ly 
temperature and icy 


crowd gathered to watch 


welding proce 
launched on 
street 


a large 


the side launching of this unusual all 
welded, all teel 


members of the 


boat Several of th 


Toledo Section had a great 
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deal to do with the des 


fabrication of the ‘‘Mackinaw 

The March 21st meeting wa 
Hotel Mr. G 
from the New York 


col 


peciali 


Reduction Sales Company 
resting ink educatior 
trated with slides, on ‘“‘Oxva 
SS el Foundri 
overed cutting off risers, w 
ing, gouging of surplus n 
i ing with pecially COI 
vlene tor Chis work f 
» be done with chisels, of 
( tand many ore man hot 


The D. C. Chapter of 
WELDING 
tf the *43, ’44 season Tuesday 


22nd, in the Pepco Auditori 


Society held its fit 


i 


EK. Jackson, chairman of the 

comed the largest meet} 
iny yeCal vho had come 

mandet | | Telly Ir < 


day where their work no " 
flee oO distant itoll « 
land und Tl il la ul { { l 
build roads, th utalitic 


wharves, warehouses and all 


0 support OurT 


a rugged adapta 


work, technical skill, deter 
couragt They live up to 
Can do 
Two year igo the Seabes 
ength was 3300 loday tl 
ire withi clos« range ol ¢ 
¥ 240,000 othcer ind m«¢ I 
f them have seen service ov 
I under vill oon be on 


Since mo every pcanet 


he puts that skill to use ina vi 
assignment Each battalion | 
for men skilled in 59 constructio1 


training 1 vigorou 
chool the construct 


most of whom already have Leen 


tructor 
of outdoor work, 
t attack fron 
through 8 week 
alter 
skilled building jol 
shoulder-to 


themselves agar 


r ‘amp Peary, which 
ready to doa 
necessary, to fight 
with the Marines and Army 
As skilled and well-trained 


wert 


front line experience 


necessity for additional higl 


kinds ¢ 


trained to break other yf 
base bottle-neck At one tin 
cargo vessels were lying off a Sout! 


Island, their valuable cargoes immo 
while hastily 


fell further 


assembled unloading 


and further behind 


> es 
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* Made in two identical models — Al 
thidndle heavier work, 300-500 a 


3 | FASTER, BETTER WEL. 


bison 


> 








Simplified design — only three moin 





parts — fully insulated — no exposed 
metal — slender lightweight, neatly 
balanced to eliminate operator fatigue 

. reduces maintenance, cuts elec- 
trode costs and increases welding 
production. * 


Designed for high speed welding production, this new ALLISON 
Model A electrode holder is slender, easy to use, neatly bal- 
anced — easy to handle in awkward, hard-to-get-at spots. 
Fully insulated — no exposed metal parts — a compact, efficient 
holder built to meet the demand for a light, yet sturdy versatile 
unit. Quick rod change — left hand threads hold electrode tight 
and prevent slipping. 


There are no springs — no handles — no gadgets to catch or 
snag when dragged by cable. ALLISON'S simplified design and 
construction reduces maintenance costs — permits burning elec- 
trodes to within 2°’ of holder tip. Holder is moulded of a high 
heat-resistant plastic that completely eliminates arcing due to 
slag or moisture. 


On every welding job, an ALLISON electrode holder will help 
you to weld faster and better and at lower cost. See your local 


Allison 


TOOL & ENGINEERING COMPANY 


4031 WHITTIER BOULEVARD 
LOS ANGELES, 23 CALIFORNIA 


direct for complete 
information. 
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while, despite all possible dispersal tac- 
tics, the ships were inviting targets for 
enemy bombers That was the situation 
when a Seabee special battalion, trained in 
g and unloading war material, ar 
Within a 
Special” had emptied 31 
vessels; today they are unloading ship 
With special 
training and an enthusiasm for their work 


loadin 





rived and quickly took overt 


month the 


is fast as they come in. 
these crews are a match for professional 
long shoremen at hom 

[The Marine divisions are almost never 
without a Seabee detachment A con 
truction battalion which operated under 
fire on Guadalcanal received a Presiden- 
tial citation for its remarkabie record. At 
Bougainville, Seabees cutting roads and 


trails were 700 yards ahead of the front 
lines at tin 


Special detachments have been formed 


uch as truck overhaul units, under water 


demolitiot xygen generating plant 
units, pontoon assembly detachment 
camouflage units, etc. Still another sp: 





cialized outfit is the base maintenance unit 
whose function is to take over the main 
tenance ol advance base already 
operatior freeing an entire battalion 
for further n¢ 

The jobs of the 
Their exploits have been vividly drama 
tized in Henderson Field, 
started by the Japs but taken over by the 


Seabees and completed against a back 


construction 


Seabees are legion 


tory and film 


ground of continuous air assault, was one 
of the first and perhaps the most famous 
project to bear the Seabees’ trademark 
There have been many others since; thi 
Solomons, Salerno, Rendova, Aleutian 
North Africa, Gilberts and Marshalls to 
mention the more important 

Quick thinking and Yankee ability to 
get the job done characterizes all Seabees 
no matter what problem they face. They 
have repaired airplanes, welded a new 


stern on a damaged warship, made emer 
gency repairs to an aircraft carrier under 
fire and many other equally brilliant thing 
not strictly in their usual line of duty. I: 
one case, they were called upon to mak 
emergency repairs on a propeller, since the 
ship repair crew was unable to remove 

2000 Ib. screw from the ship because of 
lack of equipment 


the it bull doz rs 


Seabees, however, used 
to haul the stern of the 
ship up on the beach at low tide and whil 


astonished ships’ officers looked on, Sea 
bees used a small charge of dynamit« 

der mud and sandbags to blast the 
peller loos Phey then carted it off tri 
umphantly to their improvised repair shop 
for a successful overhauling 

The A lvance 


Seabec gene illy 


Bases constructed by 


ill into two catagori 





those for the support of ships and those f 
the support of aircraft. One of the larg 


Advance Ba already est 


capacity equal to some of our smallet 


tinental Navy Yards. Such a bas¢ 
capable of handling voyage repairs and 


minor battles repairs on all classes of naval 


vessels. Ship repair bases are usually pro 
vided with floating dry docks for under 
i These are available in a 
range of sizes from the 100,000 ton Ad- 
vance Base Section Dock to the small 
pontoon dry docks of 100 ton capacity for 
P.T. boats 


In order to reduce to consumption of 


water repairs 


488 


critical materials and demands upon ship 

ping, this general policy is followed in con 

struction for Advance Bases: 

Construction is temporary and 

limited to essentials only 

2 As much material as practicable is 
obtained in the vicinity of new 
bases 

3) When practicable, labor, except 
skilled supervision, is obtained lo- 
cally 

} Mechanical equipment furnished 
is limited to the bare ential 

One of the reasons for the extraordinary 

success of the Seabees is that they are pro- 

ipment—of the 


ype to under 


vided with sufficient ec 
best and most rugged 


take any job that they may be called upon 


todo. For instance, each battalion is pro 
vided with 4 electric welding machines of 
the 300 Ampere gas engine driven type and 
S oxyacetylene cutting and welding outfits 
\ll are complete with necessary hand tools, 
pare parts, clamps, leads, helmets, gloves, 
goggles et In their initial outfit of ma 
rial, the battalion carries 1250 lb. of as 
orted sizes of welding rod, 40 tanks of oxy 
gen and 2 tons of carbide for their acety 
ne generator 

Welding has played an important part 
in the fabrication of Seabee equipment but 
its most outstanding contribution has been 
in the manufacture of the Navy pontoon 


These units can be assembled oversea 


into barges, tugs, floating derricks, float 
ing dry docks, fuel barges and causeways 


} } 1) ' 


This type of pontoon has been an out 


tandiag contribution to amphibious war 


fare Welding has permitted their manu 
facture in many small plants 


throughout 
the nation, with output limited only by the 


amount of steel plate that is allocated 


Since the pontoons are butky for their 
weight, they occupy much cargo spact 


In order to reduce this, several Seabes 


pontoon assembly detachments have been 
formed Modern welding shops, using 
production line methods, hav et uy 


on tropical islands and turn out completed 


pontoons as rapidly and efficiently as « 


tablished industrial plant m the mai 
und 
I losu n ler 
] Cciosing it _ \ lande 
Jelly stated that re and more treat tly 
t] word meade CTO} ‘ 
to} } : j j 
patcne i It i iva ) ind i 
} ‘ + j ‘ 
Va are lau! l Wi i 
iow definitely o he off 1V h 
edi CV o! these tore ca T 
l ed to increast H i thata 
audi read tl \ nu] ike pri 
+} 7 
n 28 i i iKing 
uch at ut , 9 seed 
1 
i T | 1 


truction Men he World Over 
shown by George Kno f the Navy Ds 
The film had a prologue an 
epilogue by Vice Admiral Ben Moreell 
Chief of the Bureau of Yards and Dock 
An appreciative audie1 
peaker loudly and long 


partment 


ippl 1uded the 


WESTERN MASSACHUSETTS 
March Meeting Held at the Holyoke 


Trade School at 8:30 P.M. on March 29, 
1944. The chairman, Mr. Emery opened 
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the meeting at 8:30 P.M 




















m mbers and guests in atte , 
In a short business meeti; 
was made by Mr. Gamache ; 
by-laws, changing the ar ; 
date from September to May ° & 
tion was approved for balloti 
presentatio of $5.00 
stamps was made to Mr. Ray 
for his prize paper on “Alu 
welding I bmitted 
conte 
Proceeding to the techy 
the program, Mr. Emery 
aker for th evening, Mr 
Eastern Sales Manager of the ( 
Speaking on ‘‘Low Temperatur 
Mr. Laune cited several i: . 
plications of this new met! 
phasis on casting repairs, tox : 
claiming In the lively que : 
that followed, Mr. Laune di 
ters of technique, preheat, 
other important aspects of 
ture welding 
At the conclusion of this di 
chairman expressed the appr« 
section for Mr. Laune’s talk 
As a final feature, the film 
Grinding Wheel” was shown 
courtesy of the Norton Cor 
film gave some interesting tip 
nance and use of grinding whe: 
The meeting was adjourned 
P.M 
WESTERN MICHIGAN 
A very excellent talk wa l 
Mr. Thos. J. Defoe, Defor 
Co., at the March 27th m« 
Western Michigan Sectior M1 
subject wa Welding in Mod | 
building’’ and was beautifully 
with some colored movies wl 
the ships being rolled over fror 
down position and also 
of an actual launching 
Officers of the Sectior 
C Lanphea vice-C} 
Chompson, It SECT E 
D. Laymar Executive ( 
Findoff, W. ¢ McLott, | M q 


Mr Paul H Met i \ 
g1 f The Gl L.. Mar ( 
g t speaker a Mar . 

eld in the Empi Ro 
Hotel Mr lerri 

Rig d I “ 2 Lo 

Welding H ill " 





‘ a 
lt} is also a very 1 f g 
tT} tall = WMescs wet ‘a 
in alk a lliustrated \V i f 
picturt Mr. Dato also ha } 
thetic sapphires of various color { 





fifty members and gut 











is one of the 


Walr-presse¢ d 


n which welding plays an 
part, it will pay you well 
ll information about U-S-S 


Stee ls 1or Welding 


to 


nt 


and our 
who 


service people us¢ 


supply Ing man\ industri S 


pes, sizes and shapes of 
Whether your special need 1s 
on stre neth weight I itio, ability 
thstand 


i extreme 
to 


‘ . 
heat and pres- 


resistance corrosion and 


We 


can supply 
| of steel 
ition, 


oul I 
continuous 
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ind in prac 
ts 

Ti 

rit 


acteristics of each kind 
lhe list of U-S 
Welding 


tions the 
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of rolled steel 
S Rolle d Ste ( ls tor 


in the nondl ne low 


men- 
] 
qualities of 


spec tal 


types of steel 


oughly 


outstanding 


} 
tested ) | 


Our technical 
place at vour | 
acquired throug 


ou, 1 





Check this list of weld-tested U-S-S Rolled Steels 





U-S’S High Strength Steels 


U-S‘S Copper Steels 


US'S Stainless and Heat-Resisting Steels 


U-S’S Carilloy Alloy Steels 


U.S-S Hot-Rolled and Cold-Rolled Steels 








U-S‘S ROLLED STEELS FOR WELDING 


CARNEGIE-ILLINOIS STEEL CORPORATION 
COLUMBIA STEEL 


Pitt 


burch and 
Francisco 
COAL, IRON & RAILROAD COMPANY, Bi: 


ites Steel 5S { 1 (-} igo. H 


COMPANY, San 





TENNESSEE 


eho 


npany, New York 


United States Steel Ex rt ¢ 
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BOSTON 





Bryan, 


7. mes 

Burton, mF. (¢ umsden & Vi 
Co., 426 East “ogg 
Ma 


Endicott, Benjamin F. (C 
Ocean Grove, Mass 
Smith, Ricker D. (C), 37 

Lynn, Ma 


CANADA 


Alison, Ronald G. (C), 1637 


Windsor, Ont., Canada 


CHATTANOOGA 
Alverson, Ben H. (C), Jone 


Supply Co., Box 1037 


Tenn 
Holland, R. S. (C), National 
Gas Co., 1329 Chestnut 


nooga, Tenn 


McKinney, M. O. (C), General 


Co., 832 Georgia Ave., 
Tenn 

Rankin, Arthur L., Jr. 
Corp i3 W. Ist St 
Tent 


Sylar, Chas. A. (C), Jon 


Co., Box 4037, Chattanooga, 


CHICAGO 


Adelsperger, Fred J. (¢ 
St., Hammond, Ind 
Dunn, Gordon H. (B), 102 
Ave., Calumet City, Ill 
Gullickson, Lester D. (B 
St., Hammond, Ind 
Hawkins, R. L. W. (B 


Corp., 20 N. Wacker, Chicago, III 
Hough, Paul (C), 3015 Eschol 


Ill 


Miller, John L. (B), 4164 


Chicago 41, Ill 


Mueller, Thomas (B), 107 


Calumet City, Il 
Murdoch, Robert H. (B), 


Wells Co., 5821—5th Ave., 


Wis 


Powers, Frank G., Jr. (C), 1531 


ton Ave., Harvey, Ill 
Saboff, George (-C), 4005 
Chicago, Ind 


CINCINNATI 


Crowe, Robert E. (B), 1911 


Cincinnati 19, Ohio 
Webb, Trueman L. (B), 


Ave., Cincinnati 20, Ohio 


CLEVELAND 


Huddle, Berkley E. (B), Rout 
Ohio 
Mueller, Robert E. (C), 1778 
Ave., E. Cleveland, Ohio 
Peseh, Fred (B), B. P. Welding-Black 
smithing, 3291 East 65th, C 
Ohio 






of New Members 


March 1 to March 31, 1944 





Emmett W., Sr. (B), 
& Van Ston Co., 126 First ot 


CONNECTICUT 


»tratford, Conn 


Rowland, S. B. 


KANSAS CITY 


LOS ANGELES 


Craig, South G E. 
Dyer, Donald | B. 
Fallon, Clifford Ee 


McGinnis, David McKnight 


C macinerh, a. Ww. 


LOUISVILLE 


Pe SO Charles (C 


Wilkinson, F. L., Jr. (B 


, University of Louisville, 





MARYLAND 





Johns, Lamar F. (( 


ore 25, Md 
Oliver, Robert F. ¢ 
Catonsville, Md 
Scally, Joseph L. (¢ 
Baltimore 18, Md 


MILWAUKEE 


Ahsinger, Louis (( 
Milwaukee 1, Wi 
Claflin, Wayne E. (¢( 
st., Milwaukee 6, Wi 
Frank, Louis c. ( 
Mil Wal lL. “ l 
Ingrelli, Sane C 
waukee, Wi 
Leiser, Fred ((¢ 
Milwaukee 1, Wi 
Nielsen, H. Richard ( 
St., Wauwatosa, Wi 
Norton, Roy (B Amp 
1745 S. 38th St., Milwa 
Reschenberg, Armin I 
St., Madison, Wi 
Stevens, Charles N. C), M 
Mfg. Co S. 41st 
W 


MOBILE 


Anderson, Shelby W. 
Lee Ave., Mobile 19, Ala 


Devine, Paul E. (B), Gulf 
209 Second St., Chickasa 

Hill, H. (A), Gulf Shipblds 
Box 1365, Mobile 8, Ala 

Knight, Chester A. B), Box 
saw, Ala 


Nelson, Braxton B. (¢ 
Daphne, Ala 

Russell, E. S., Jr. (1 . 
Mobile, Ala 


NEW JERSEY 


Amman, Herman L. (B 
Ave., Madison, N. ] 
Bauer, G. W. (C), 417 Wo 
Westfield, N. J 
Buczkoski, Bernard ( ( 
Hi ill ide N ] 
Fulton, John W. (¢ A&W 
P.O. Box 13 Bavonne, N 
Geibel, Frederick T. (¢ 168 
Bayonne, N. | 


Goehring, Fran - B), 665 R 
Carteret, N 

Hall, Eric ( Chermaco 
Arlin yn " wark WN. ] 

Hook, Harold H. ( 1028 Ha 
Elizabeth, ] 

Koehler, A. F ( it East 


New York, N. Y 
Koven, Gustav H. (B), O1 
Green Vill ize, N ] 
Laskowski, F. (C), 40 E 
onne, N. | 
Lindsay, P. (C), 115 Elmwood 
Linden, N. ] 
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NEW YORK 


John (¢ 
ton Ave., R 


rn ert \ \ i 
Jlumbia St., Brool 
Joseph ] i ! 
J , 
J. A. B - \ 
\ 
William P ( 
[ri 18 Col 
Victor (B N. ¥ 
E. 246th St.. N \ 
Hans R. (| Phe 
NORTHWESI 
kson, A. G. ((¢ Hat 


Erving G. 


OKLAHOMA CITY 


Stine (B), 329 } 
City, Okla 


jughes, Robert K. (¢ | 


Kiahnhoma City \) 


OMAHA 


vemeier, Albert H. ( ¢ 
Co., Wabasl Ne 


PEARL HARBOR 


ide, Antone, Jr. (¢ 
fonolulu 4, T. H 
Edward J. (¢ 
Honolulu, T. H 
nekson, T. Herman (B 
| or Navy Yard, T.H 
nsen, Robert L. (C), 42¢ 
ival Housing, Honolulu, 7 


irczynski, Stanley (C), 1508 K: 


Honolulu 4, T. H 


K re hner, Wilfred (C), 1245 Wilde 


lulu, T. H 
ttum, Fred ((€ 253 
a lulu 20, T. H 
Aruse, August H. K. (( 
: Honolulu, T. H 
Aunkel, Leo C. (C), 824 —15th 
Nulu 60, T. H 


Ce ir 
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( \ HK. 
ydore \ 
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R ee ( 
Roug I 
Richard 
NO] 
es (1 16 | m Pl 


yi 
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Lorenz, Carl (¢ Lunalilo Home Rd., 
Honolulu, T. H 
McCaw, John (( Po. 7 116, Na 
Cantonment, Honolu rH 
McFadden, A. C ( , Nor 
Navy Housing, Ho ) cae 
Rigdon, Madison R. (( = 


Navy Housing, Honol rH 
Rodriques, Arthur 602 Mika 


Way, Hon .. 
Swords, Edward W ( j \ 
H lulu, I. H 
Woods, Norman J. (‘ 
Honolulu 25, T. H 


PEORIA 


Gregory, Herbert F SOG Py 
Ay Peoria, | 


PHILADELPHIA 


Carson, Harold V. | 


Co. & Subsidi Coatesville, P 
Condon, Wm. J., Lt., U.S.N. (C), O 
of Supervisor of $ bid \ 
= . | ] r ( ry ( 
Dermond, Louis 
Philadelphia 35, | 
Goshorn, William W Ma | 
Hendricks, Henry P., Sr. (( 
Ave., Prospect Par | 
Houck, Walter 
Chi P 
Sanville, 
Rd., Upy l 
Silver, Herman 
P] delt 


Wilson B 


PORTLAND 
Allen, Robert 


Baird, David J. 
Portla 
Bennight, Denver M 


\ 


‘a ‘ ‘\¥ 

Bollinger, Charles |. E. H 

Co & A 
land, Or 

Bristoe, John (| Ke. RI 
Portland Or 

Burke, E. J.(B), Pa & Mfg. ¢ 
1901 N. W. Wil Por On 

Chatterton, Paul W. (/ E. Ha 
& Co., Portland, Or 

Ellison, John (| 21 N. E. La 


Ave., Portland 12, O 

Forslund, Erwin E. (B), J. E. Haseltine & 
( \V\ y, | \\ X. \ } = P 7 
land, Or 

Hansen, Lewis J. (B N. E., I 


lawn, Portland 13, On 
Huxtable, Charles R. B \ 


Bureau f SI 


}} 

Trade Bldg., Portland, Or 

Maloney, Tom J. (| I. E. Hase 
Co., S. W. 2nd Av & A 
land. Or 

McCann, James F. \ in Br 
of Shipping, /2: are | 
Portland, Or 

Milulic, Anthony J. (1 t St 
Co. 24 NOM : “es Port} 
0. Or 

Montgomery, Clarence S 103 N. 1 
76th Ave., Portland, Or 


Smith, Wilbur C. (( 22 « 
Oregon City, Ore 

Thompson, Herbert B 
30x 168, St. Helens, O 


Voshell, L. B. (5 ‘ } ( 


PUGET SOUND 


Miller, Frederick G. ( ¢ 1204 Mari 


ss « ‘ 
Seattle 4, Was! 
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Wood, Wm. P. (I Ro 


Tacoma, Wa 
ROCHESTER 
Gross, Donald B 


ST. LOUIS 


Dumbleton, Harry | 


Guirl, Howard Pp 


‘ | \7T 
McDonald, Harold M 
renee: ‘ 


Morgan, Harry 


SAN FRANCISCO 
Basich, John R. 
( he Mea 
Birdsell, Harold J] 


\ il 


Brink, H. S., Jr. (1 


Brubaker, Ralph 


11 


Day, Donald S 
Fra 22 ¢ 
De Martini, Edward (¢ 
Forrer, H., S.F. i ll 
Franc \ | 
Hurley, William H. ( ¢ 


Nata, William R 


Puccinelli, George 

’ ty 
i rat \ 

Tanner, Paul F 


SOUTH TEXAS 


Daigle, Lloyd L. 
| 447 ° 


SYRACUSE 
Bessey, J. M 


\ 


ond ae \ 


Currier, Raym 
“ya ih 
Curtis, L. W. (( | 
N. \ 
Farnam, Gordon 
\ 
Groves, Elwin ( 
Hy h \ 
y. 
Groves, Ernest (( 


Horner, Donald ( ¢ 


— . ' \ Me \ 


) . 
Trexler, Robert (( 
Vautrin, John (¢ 


Wood, Harold 


TOLEDO 
John W 


Smith, 
Will 
TULSA 

Wiley, George Le Mar 


Lu 1, JK 













WASHINGTON, D. C. 


Everett, Willard F. (¢ 2 Wasl 
Stogner, William H. 
Hy ville, M 


WESTERN MICHIGAN 


Artis, Paul M. (( 
Rapids, M 
Baxter, H. J. (B 


(sl i i * i Vi 
Edbrooke, Ww. N. 
’ Wy f \ \ 
$ Micl 
Findorff, William G. 
1ting To., ¢t \ 
Mi i 
Garman, Glenn G. (B), I 
(a . a Grand Rapid 
Lamphear, Carol (B), C. H 
630 Gibson St., Kalama 
Sweet, Howard W. (B 
(sa ( Ine 574 


Viol 


apia yiICD 
' 


Whipple, E. Al INDUSTRIAL FLUOR 
Big R is, 


len (¢ 
ip. 1 


I 


WESTERN NEW YORK 
Galvin, Harold E. (1 


ma \ } Mait 


x 


WICHITA 


Allen, Paul E. (¢ 
Wichita, Kar 

Kirk, L. E. (B), Potwin, 

Krupp, Walter H. (B), | 
Wichita, Ka 


NOT IN SECTIONS 


Marx, M. (C), App ( Hill | 
West Pennant Hills, N. S. W. Aust 
O’Donnell, Bartholomew (( ( 
Rd., Cape Elizabeth, Me 
Smith, Joseph T. (B / 
Waddon, Croydon, Engl: 
Woodman, George H. (C), 
land Rd., Cardi outl 


: 
bpritiatl 


Members Reclassitied 


During Month of March 


BOSTON 
Chayka, Paul 
Ave., Cranston 
CHICAGO 


Youngquist, Gordon, (from D toC), 11 
S. Forrestville, Chicago, III 


Rhode, Maynard (from D to C), Maynard 


Rhode Welding Shop, 1025—10th 
Rockford, Ill 
CINCINNATI 


Courtright, Walton K. (from D 
2127 Marker Av: 


Dayton, Ohio 


DETROIT 
Bower, Harold S. (from D t 
Sims, Wayne, Mich 
Goble, Dewey C. (from D 
Blaine, Detroit 6, Mich 
LOS ANGELES 
Harvey, Ivan M. (from D to C), 2 
Grand Ave., Alhambra, Calif 
MARYLAND 


Fox, Clarence J. (from D 
Dunran Rd., Dundalk, Md 


MOBILE 


Collier, Michael O. (from C to B 


Alabama Dry Dock & Shipbldg. Co., 


Shipbldg Division, 


Mobile, Ala 


Welding Dept 


492 


NEW JERSEY 


Laurinatis, J. (from C to ] 
Ave., Boonton, N. J 
Plaskon, Edward W. (fr 


E. 41st yO 


NEW YORK 
Mann, John M. (from D 
Quenton Rd., Brooklyn, N 
Sabol, Henry E. (from D t 
53rd St., Woodside, L. I., 
Schwartz, David (from D t 
IS8th Ave., Brooklyn, N 
Stoll, Harry (from D to C), 
St., Ne York, N. Y 


PORTLAND 


Weil, Edward H. (from (¢ 
Elec. Co., 660 N. Thomp 


YORK-CENTRAL PENNA. 


Bean, Willis E. (from D to (¢ 
King St., York, Pa 

Theisinger, W. Gordon (from ¢ 
S. 12th Av Coatesville, Pa 


NOT IN SECTIONS 


Kelly, a H. (from D to), P.O 
Bristol, \ i 

Kelly, ;R. M. (from D 
Brighton St., Dallas, Tex 

Morrison, Charley (from D to 
Pex. 

Wolk, Leon, S.-Sgt. (from D to C), I 

Rockville, Conn 
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